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PREFACE 


Radian  Corporation  is  the  contractor  for  the  RI/FS  program  at  McClellan 
AFB,  California.  This  work  was  performed  for  the  Sacramento  Air  Logistics  Center 
(SM-ALC/EMR)  under  Air  Force  Contract  No.  F04699-93-D-0018,  Delivery  Order  8000. 

Key  Radian  project  personnel  were; 

William  E.  Corbett  —  Corporate  Sponsor 
Victor  T.  Auvinen  —  Project  Manager 
Gregory  A.  Spadorcio  —  Contract  Manager 
Tyler  P.  Thompson  —  Delivery  Order  Manager 
Jane  Faria  —  Technical  Manager 

Radian  would  like  to  acknowledge  the  cooperation  of  the  McClellan  AFB 
Office  of  Environmental  Management.  In  particular.  Radian  acknowledges  the  assistance  of 
Kevin  Wong  and  Russell  Lowe. 

The  work  presented  herein  was  accomplished  between  May  1993  and  May 
1994.  Mr.  Russell  Lowe,  SM-ALC/EMR,  was  the  Contracting  Officer’s  Technical 
Representative. 


This  report  has  been  prepared  by  the  staff  of  Radian  Corporation  under  my 
supervision.  The  presmtation  of  information  contained  herein  has  been  approved  after  thorough 
technical  review.  Recommendations  in  this  report  are  based  upon  data  compiled  from  previous 
reports  and  Air  Force  files.  The  interpretation  of  these  data  and  the  conclusions  drawn  were 
governed  by  my  experience  and  professional  judgment. 


Thomas  F.  Cudzilo,  Ph.D 
Registered  Geologist  4473 
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1.0  INTRODUCTION 

In  1979,  McClellan  Air  Force  Base 
(AFB)  officials  began  to  suspect  that  past 
waste  disposal  praaices  may  be  contaminating 
groundwater.  Acting  in  a  proactive  manner, 
McClellan  AFB  established  a  groundwater 
contamination  committee  that  identified  at  least 
four  areas  of  potential  groundwater  contamina¬ 
tion  requiring  further  investigation.  Subse¬ 
quent  investigations  confirmed  suspected 
contamination,  and  McClellan  AFB  developed 
a  comprehensive  program  to  maintain  drinking 
water  quality  and  to  remediate  contamination. 

In  1981,  the  United  States  D^artment 
of  Defense  (DOD)  developed  the  Installation 
Restoration  Program  (IRP)  to  investigate 
hazardous  material  disposal  sites  on  DOD 
facilities:  McClellan  AFB’s  comprehensive 
program  was  revised  to  conform  with  the  IRP. 
Since  then,  numerous  investigations  and 
studies  have  been  performed  at  McClellan 
AFB  under  the  IRP. 

On  22  July  1987,  McClellan  AFB  was 
placed  on  the  U.S.  Environmental  Protection 
Agency’s  (U.S.  EPA)  National  Priorities  List 
(NPL).  In  May  1990,  the  Air  Force,  U.S. 

EPA  Region  DC,  and  the  California  Dq)ait- 
ment  of  Health  Services  (authority  was  trans¬ 
ferred  to  the  California  EPA  [Cal/EPA]  in 
1992)  signed  an  Interagency  Agreement  (lAG) 
in  accordance  with  the  following  authorities; 

CERCLA  §  120  (Comprehensive  Environmental 
Response.  Compensation,  and  Uability  Act.  as 
amended); 

RCRA  §  6001,  3000(h).  3000(u).  and  3000(v) 
(Resource  Conservation  and  Recovery  Aa,  as 
amended); 

NEPA  (National  Environmental  Policy  Aa); 


DERP  (Defense  Environmental  Restoration 
Program); 

Executive  Order  12580;  and 

California  Health  and  Safety  Code  §  102  and 
25355.5(a)(1)(c),  pursuant  to  RCRA  §  3006. 

The  LAG  also  requires  compliance  with 
the  National  Oil  and  Hazardous  Substances 
Pollution  Contingency  Plan  (NCP),  CERCLA 
guidance  and  policy,  RCRA  guidance  and 
policy,  and  applicable  state  laws.  The  lAG  is 
a  binding  document  which  lists  laws  and  regu¬ 
lations  that  McClellan  AFB  and  the  regulatory 
agencies  must  following  during  remediation 
efforts.  In  addition,  the  overall  schedule  for 
cleanup  at  McClellan  AFB  is  documented  in 
the  LAG;  however,  the  schedule  can  be 
updated  as  needed  if  all  parties  agree. 

The  McClellan  AFB  IRP  program 
encompasses  more  than  250  areas  under 
investigation.  For  the  purpose  of  managing 
these  investigations  and  developing  efficient 
and  coordinated  response  actions  and  remedial 
strategies,  McClellan  AFB  has  been  divided 
into  10  operable  units  (OUs),  the  boundaries 
of  which  are  shown  in  Figure  1-1.  These  OUs 
generally  correspond  to  areas  where  specific 
industrial  operations  and  waste  management 
activities  have  histor'cally  occurred  and  are 
referred  to  as  geographic  source  areas  or 
vadose  zone  OUs.  An  eleventh  OU  has  been 
designated  as  the  contaminated  groundwater 
underlying  McClellan  AFB;  this  OU  facilitates 
basewide  groundwater  remediation  efforts. 
Operable  Unit  C  is  the  sixth  OU  that  will  be 
moved  through  the  CERCLA  process.  The 
remedial  investigation  and  feasibility  study 
(RI/FS)  at  OU  C  will  benefit  from  information 
learned  during  previous  investigations  at  OUs 
A,  B,  Bl,  Cl,  and  D  and  the  Groundwater 
OU. 
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SCALE  IN  FEET 


Rgure  1*1.  BoundariM  of  Operable  Unita  at  McClellan  AFB 
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The  preiiminary  assessment  phase  of 
the  CERCLA  process  has  been  completed  for 
OU  C  (Figure  1-2);  and  the  final  OU  C  Pre¬ 
liminary  Assessment  Summary  Report  (CH2M 
HILL,  1993)  identified  41  sites  that  will 
require  further  characterization.  A  compre¬ 
hensive  RI/FS  will  provide  the  basis  for 
identification  of  sites  requiring  no  further 
investigation  and  for  selection  of  appropriate 
and  feasible  remedies  for  areas  requiring 
cleanup  in  OU  C. 

1.1  McClellan  AFB  Remediation 
Strategy 

McClellan  AFB  has  recently  reorgan¬ 
ized  its  environmental  program  to  optimize 
planning  and  execution  of  remedial  efforts, 
while  achieving  the  goal  of  protecting  human 
health  and  the  environment.  McClellan  AFB 
is  tailoring  its  program  to  take  advantage  of 
the  regulatory  opportunities  offered  by  the 
U.S.  EPA’s  Superfiind  Accelerated  Cleanup 
Model  (SACM),  and  to  incorporate  the  lessons 
learned  from  remediation  efforts  at  other 
federal  facilities  and  private  party  sites.  The 
McQellan  AFB  IRP  remediation  strategy  is 
designed  to  support  the  McQellan  AFB  goal: 

Make  optimal  use  of  program  resources  in 
planning  and  executing  remediation 
actions  to  achieve  the  goat  of  our 
customers,  i.e.,  protea  human  health  and 
the  environment  through  cleaning  up 
hazardous  waste  contamination.  Optimal 
use  of  resources  involves  a  complex 
process  of  balancing  cost,  program  accel¬ 
eration,  cleantg)  levels,  remedial  measure 
alternatives,  and  community  and  regula¬ 
tory  interests  to  achieve  a  program  that 
delivers  the  best  possible  ^ue  for  the 
Investment  made. 

Figure  1-3  shows  the  conceptual 
process  for  foe  OU  C  RI/FS,  Figure  1-4  shows 


how  the  OU  C  RI/FS  will  be  incorporated  with 
the  McClellan  AFB  IRP  strategy,  and  Figure 
1-S  illustrates  the  overall  RI/FS  process  and 
key  decision  points  for  OU  C. 

The  purpose  of  this  OU  C  RI  SAP  is 
to  describe  the  field  procedures,  sample  collec¬ 
tion  points,  analytical  methods,  data  handling 
and  analysis,  and  decision-making  criteria  for 
the  OU  C  RI.  A  summary  of  the  objeaives 
for  the  SAP  are  shown  on  Figure  1-4. 

1.2  Coordiiuttion  with  Other  Projects 

The  OU  C  RI/FS  has  been  designed  to 
integrate  with  other  projects  at  McClellan  AFB 
so  that  resources  are  utilized  efficiently,  work 
is  perfoimed  in  a  consistent  marmer  with 
previous  projects,  and  lessons  learned  from 
other  projects  are  applied  to  OU  C.  The 
following  is  a  summary  of  the  primary  projects 
at  McClellan  AFB  with  which  the  OU  C  RI/FS 
will  be  integrated. 

Groundwater  OU  RI/FS  and  Record  of 

PfisisioniRQP) 

From  the  initial  planning  phases  of  the 
RI  through  completion,  the  OU  C  and  ground- 
water  OU  RI/FS  teams  will  work  together  to 
identify  data  gaps  to  be  filled  during  the  OU  C 
RI.  HydroPunch*  (or  equivalent)  samples  will 
be  collected  and  groundwater  monitoring  wells 
will  be  installed  to  further  define  the  extent  of 
groundwater  contamination  and  source  areas  in 
OU  C.  Extraction  wells  and/or  piezometers 
may  also  be  installed  during  the  RI  to  enhance 
foe  OU  C  groundwater  extraction  system  and 
further  define  groundwater  flow  direaions. 

The  OU  C  team  will  coordinate  with 
foe  Groundwater  OU  team  members  to  collect 
groundwatm*  samples  from  OU  C  wells  during 
foe  OU  C  RI. 
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IDENTinCATION 


Figure  1-2.  Geiwral  CERCLA  Remedial  Response  Process 


OUC  LOCATIONS 


Figure  1-3.  Operable  Unit  C  RI/FS  Process 


GOALS 


Reach  a  remediation 
decision  for  each 
location  within  OU  C. 


Make  optimal  use  of 
program  resources  in 
planning  and 
executing  remedial 
actions  to  protect 
human  health  and  the 
environment  through 
cleaning  up 
hazardous  waste 
contamination. 


Recommend 
appropriate  remedial 
actions  for  sites 
needing  remedation. 


STRATEGY  ELEMENTS 


LEVEL  1  OB 


*  Perform  phased  sampling  and 
'  site  prioritization  to  focus  data 
coUection  on  remediation 


decisions  and  OQOs. 


an 


SAP. 


<  4  rf; 


IV  Mnimize  data  coHecti 
I  ^  data  in  a  format  that  j 


decisions. 


f— ^Riofiiln  ait  tociB^ 


I _ V  Quasi  real-time  data  I 
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Soil  Vapor  Extraction  Removal  Action 

Soil  vapor  extraction  is  the  presump¬ 
tive  remedy  for  volatile  organic  compounds  in 
the  vadose  zone  at  McClellan  AFB.  The  Soil 
Vapor  Extraction  (SVE)  Engineering  Evalua¬ 
tion  and  Cost  Analysis  (EE/CA)  establishes 
criteria  to  determine  if  SVE  is  feasible  and  if 
early  action  is  needed.  The  OU  C  team  will 
work  with  the  SVE  removal  action  team  to 
ensure  adequate  data  are  collected  to  identify 
possible  SVE  sites  and  determine  if  sites 
should  be  included  in  the  removal  action. 

Consensus  Statements 

The  OU  C  team  will  follow  guidance 
documented  in  the  consensus  statements 
approved  by  the  parties  of  the  lAG.  Consen¬ 
sus  statements  are  designed  to  improve  the 
overall  quality  and  consistency  of  projects  at 
McClellan  AFB.  The  OU  C  Rl/FS  will  comply 
with  the  following  Consensus  Statements: 

•  Soil  Gas  Consensus  Statement; 

•  Subsurface  Soil  Background  Consensus 
Statement; 

•  Risk  Assessment  Consensus  Statement; 
cmd 

•  No  Further  Investigation  Consensus 
Statement. 

A  consensus  statement  is  currently  being  pre¬ 
pared  for  surface  soil/sediment  background 
concentrations.  Standard  operating  procedures 
for  conversion  of  boreholes  to  vapor  extraction 
monitoring  wells  will  be  included  in  the  forth¬ 
coming  revision  of  the  Quality  Assurance  Pro¬ 
ject  Plan  (QAPP).  When  these  procedures  are 
finalized,  they  will  be  incorporated  into  the 
OU  C  RI/FS. 


Quality  Assurance  Project  Plan 

The  OU  C  R1  will  follow  the  guidance 
and  standard  operating  procedures  (SOPs)  des¬ 
cribed  in  the  basewide  QAPP.  If  additions  to 
the  QAPP  are  needed,  SOPs  will  be  prepared 
and  used  by  all  teams  to  ensure  consistency 
between  projects.  The  new  SOPs  will  be 
added  to  Appendix  B  of  the  OU  C  RI  SAP  and 
to  the  Basewide  QAPP. 

Industrial  Wastewater  Line  (TWL) 

Inspections 

The  OU  C  team  will  work  with  the 
IWL  team  to  determine  where  leaks  have  been 
identified  and  where  investigations  should  be 
focused  along  the  IWL.  If  additional  leaks  in 
the  IWL  are  located  during  the  RI  (main  lines 
or  feeder  lines),  recommendations  for  addi¬ 
tional  line  inspections  will  be  relayed  to  the 
IWL  team. 

Underground  Storage  Tank  fUST) 

Program 

Underground  storage  tanks  will  be 
investigated  during  the  OU  C  RI.  If  only 
petroleum  hydrocarbons  are  detected  in  the 
shallow  vadose  zone  (less  than  30  feet  below 
ground  surface),  the  tank  will  remain  in  the 
UST  program  and  not  be  investigated  further 
under  the  IRP  program.  Ail  decisions  will  be 
reached  by  consensus  by  the  parties  of  the 
lAG. 

Bioventing  Program 

The  OU  C  team  will  work  with  the 
bioventing  team  to  determine  candidate  sites 
for  the  bioventing  program  at  McClellan  AFB. 


OUCSAP/042894/jks 


1-8 


Potential  improperly  abandoned  wells 
and  wells  that  may  provide  a  conduit  for 
vertical  contaminant  migration  identiHed 
during  the  OU  C  RI  will  be  brought  to  the 
attention  of  the  Well  Abandonment  Team  so 
they  can  be  properly  decommissioned. 

1.3  Updates  to  the  OU  C  RI  SAP 

As  the  current  FSPs  are  implemented 
and  data  are  collected,  additional  work  will  be 
planned  to  complete  the  RI/FS.  The  planning 
and  review  of  this  future  work  prior  to 
in^lementation  will  be  accomplished  through 
the  general  logic  framework  presented  in 
Figure  1-5.  When  sufficient  data  have  been 
generated  to  prioritize  sites,  a  site-specific  RI 
document  will  be  prepared  to  summarize  the  RI 
findings.  If,  through  the  site  prioritization 
process,  it  is  determined  that  additional  data 
are  needed,  a  site-specific  FSP  will  be 
prepared  as  cm  addendum  to  the  OU  C  RI 
SAP. 


1.4  Acknowledgment  of  Previous  Efforts 

This  SAP  builds  on  previous  work 
performed  by  Radian  Corporation  in  OU  B, 
OU  Bl,  and  the  Preliminary  Groundwater 
Operable  Unit  Remedial  Investigation  (Radian, 
1991,  1992,  and  1993);  by  Jacobs  Engineering 
in  OU  A  and  OU  Cl  (Jacobs,  1992a  and 
1992b);  by  CH2M  HILL  in  OU  C  and  D 
(CH2M  HILL,  1992);  by  MITRE  Corporation 
for  the  Management  Action  Plan  (McClellan 
AFB,  1993);  by  Radian  Corporation  for  the 
Basewide  Final  QAPP  (Radian,  1992);  and  by 
CH2M  HILL  for  the  Draft  Groundwater  OU 
RI/FS  (CH2M  HILL,  1993). 
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2.0  DESCRIPTION  OF  OPERABLE 

UNIT  (OU)  C 

McClellan  Air  Force  Base  (AFB),  an 
Air  Force  Logistics  Command  Center,  is 
located  approximately  7  miles  northeast  of 
downtown  Sacramento,  California  and  com¬ 
prises  approximately  3,000  acres  (Figure  2-1). 
Operations  include  the  management,  mainte¬ 
nance,  and  repair  of  aircraft,  electronics,  and 
communications  equipment.  Operable  Unit  C 
is  located  in  the  western  portion  of  McClellan 
AFB). 

2.1  Surface  Features 

The  surface  features  of  OU  C  include 
open  grassland,  creeks,  drainages,  buildings, 
and  aircraft  taxi  ways. 

2.1.1  Topography 

The  land  surface  of  McClellan  AFB  is 
a  relatively  level  plain,  which  slopes  gently  to 
the  west  (Figure  2-2).  Surface  elevation  in 
OU  C  ranges  from  about  65  feet  mean  sea 
level  (MSL)  at  the  eastern  boundary  to  about 
50  feet  MSL  at  the  western  boundary  —  a 
drop  of  15  feet  in  elevation  over  approximately 
1  mile.  Prevailing  winds  are  usually  from  the 
south  to  southeast  (Figure  2-2). 

Approximately  40%  of  OU  C  is 
covered  by  building  foundations  or  pavement. 
Most  of  the  buildings  are  located  in  the 
southern  and  central  portions  of  OU  C;  the 
remaining  area  is  open  grassland  with  some 
vernal  pools  (Figure  2-3). 

2.1.2  Surface  Water 

Surface  water  in  the  Sacramento  area 
originates  primarily  from  the  Sierra  Nevada 
mountain  range  to  the  east.  The  Sacramento 


and  American  Rivers  are  the  major  drainages 
in  the  vicinity  of  McClellan  AFB. 

Surface  water  in  OU  C  drains  toward 
and  is  discharged  into  Don  Julio  and  Magpie 
creeks.  Figure  2-4  shows  the  location  of  the 
creeks  and  the  100-year  flood  plain.  The 
McClellan  AFB  storm  drainage  system,  a 
network  of  underground  pipes,  culverts,  and 
open  drainage  ditches,  directs  surface  water 
runoff  and  rainfall  to  the  creeks  (Figure  2-5). 

Magpie  Creek  originates  off  base  to 
the  east.  Since  the  1930s,  it  has  conveyed 
surface  water  through  industrial  sections  of 
McClellan  AFB  to  OU  C.  The  creek  channel 
in  OU  C  has  been  modified  from  its  original 
course  three  times  since  1945.  Also  since 
1945,  all  water  in  Magpie  Creek  has  been 
diverted  through  a  skimming  basin  before 
flowing  off  base;  since  1959,  creek  water  has 
flowed  through  two  oxidation  ponds  before 
leaving  McClellan  AFB.  Much  of  the  creek  is 
lined  with  concrete  and  corrugated  steel 
planking. 

Don  Julio  Creek  originates  off  base  to 
the  east  (McClellan  AFB,  1993b).  The 
northern  portion  of  the  creek  has  been 
channelized  since  1957  (parallel  to  Patrol 
Road)  and  flows  from  OU  D  to  OU  C.  Small 
seasonal  streams  feed  Don  Julio  Creek  from 
the  east.  Both  arms  of  the  creek,  north  and 
east,  join  to  flow  off  base  to  the  west.  A 
flood  retention  basin  has  been  constructed 
recently  in  this  area. 

The  western  portion  of  OU  C  contains 
vernal  pools.  During  the  rainy  season, 
rainwater  collects  in  these  pools  and  slowly 
infiltrates  the  surface.  Water  that  does  not 
percolate  through  the  dense  hardpan  present 
beneath  the  pools  evaporates  during  the  spring 
and  summer  months. 
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Figure  2*1.  Location  of  McClellan  Air  Force  Base  and  Operable  Unit  C 


2-2 


Figure  2-2  Topogrophic  Map  of  OU  C  at  McClellan  AFB 
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2-3.  Aerial  Photograph  of  OL)  C 
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Fipurc  2-4.  Dmiimgcs  and  lOO-ycar  FliKHlplain  in  Operable  Unit  C 
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2.13  Surface  Soil 

Soil  types  in  the  vicinity  of  McClellan 
AFB  are  extremely  vari^le.  The  surface  soils 
(less  than  5  feet  de^)  have  formed  from 
mixed  alluvium  derived  from  stream  erosion  of 
granitic  rocks  in  the  Sierra  Nevada.  A  silica- 
cemented  har(4>an,  s^proximately  2  to  4  inches 
thick,  has  developed  over  large  areas  at  3  to 
10  feet  below  die  ground  surface.  Surface 
textures  are  predonunately  loams  and  sandy 
loams  which  are  underlain  by  finer-textured 
loam  and  sandy  day  loam  horizons  above  the 
bardpan  (U.S.  Dqiartment  of  Agriculture, 
1990). 

Soil  permeabilities  in  the  vicinity  of 
OU  C  range  from  0.6  inch  to  2.0  inches  per 
hour,  dqiending  on  local  amounts  of  clay  and 
hardpan.  The  local  soils  are  generally 
classified  as  Durixeralfs,  San  Joaquin  fine 
sandy  loam,  Fiddyment  fine  sandy  loam,  or 
San  Joaquin  Xeralfic-Arents  conqilex.  These 
soils  have  a  low  shrink-swdl  potential,  a  slight 
erosion  potential,  and  a  very  low  water 
capacity  of  spproximately  0. 10  to  0. 14  inch 
per  inch.  Soil  classifications  m^ped  in  OU  C 
by  the  U.S.  Dq)artment  of  Agriculture  (1990) 
are  shown  in  Overlay  A  to  Figure  2-6. 

McClellan  AFB  surface  soils  have  also 
been  classified  by  land  use  type  (McClellan 
AFB,  1993b)  for  a  basewide  background  study 
of  naturally  and  anthropogenically  occurring 
concentrations  of  inorganic  and  organic 
constituents  in  surface  soil  and  stream 
sediments.  Four  common,  but  widely 
separated  environments,  or  landsc^es,  were 
identified  in  the  study: 

•  Landscape  I:  Lawns  and  soil  areas 

associated  with  on-base  and  off-base 

residences; 


•  Landscape  II:  Apparently  native  soil 
associated  with  high  areas  around 
vernal  pools; 

'•  Landscape  m:  Open  grasslands  that 
may  have  been  graded  and  otherwise 
disturbed;  and 

•  Landscape  IV:  Sparsely  grassed,  open 
ground. 

The  surface  soil  types  in  OU  C  are 
Landsciq;>e  n,  m,  and  IV  (Overlay  B  to  Figure 
2-6). 

The  surface  soil  background  study  is 
not  yet  conq>iete;  however,  results  may  indi¬ 
cate  that  surface  soil  in  each  land  use  category 
has  a  different  background  value  for  natural 
and  andiropogenlc  constituents.  The  back¬ 
ground  values  wUl  be  used  to  help  determine  if 
concentrations  detected  in  surface  soil  and 
stream  sediment  require  remediation. 

2.1.4  Ecolo^cal  Resources 

Operable  Unit  C  contains  several 
habitat  types.  The  native  vegetation  in  this 
region  is  grassland  prairie  containing  localized 
areas  of  riparian  woodlands  and  vernal  pools. 
Native  violation  presently  occurs  in  the 
northwest  portion  of  OU  C.  Although  parts  of 
diis  area  were  previously  used  for  agriculture, 
it  currently  contains  the  greatest  diversity  of 
plants  and  animals  at  McClellan  AFB.  The 
eastern  one-third  of  OU  C  is  dominated  by 
paved  runways  and  non-native,  disturbed  grass¬ 
lands  and  non-native  plant  species.  The 
central  and  southwestern  portions  of  OU  C 
contain  primarily  developed  land  with  patches 
of  non-native,  disturbed  grasslands  and  several 
man-made  aquatic  habitats. 
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Figure  2-6.  Aerial  Photograph  of  Operable  Unit  C 
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Biological  field  surveys  in  OU  C 
(CDFG,  1987  and  U.S.  EPA,  1992)  indicate 
that  although  no  endangered,  threatened,  rare 
or  candidate  species  were  reported,  the  area 
contains  significant  ecological  resources.  Over 
SO  manunalian  and  avian  species  and  1 10  plant 
species  were  reported  in  OU  C  during  the 
surveys. 

Most  of  Don  Julio  and  Magpie  creeks 
east  of  Patrol  Road  are  channelized  and  con¬ 
tain  no  significant  habitats.  West  of  Patrol 
Road,  the  creeks  support  an  intermittent 
narrow  corridor  of  riparian  and  freshwater 
aquatic  habitats.  The  upland  areas  adjacent  to 
the  creek  are  grasslands  contaming  vernal 
pools  ranging  in  diameter  from  10  to  ISO  feet. 
Man-made  ponds  in  OU  C  are  used  for  resting 
and  foraging  by  several  species  of  waterfowl. 

12  Subsurface  Features 

The  subsurface  of  OU  C  consists  of 
approximately  9S  feet  of  vadose  zone,  from 
surface  to  the  water  table,  and  approximately 
1,000  feet  of  saturated  (groundwater)  zone 
underlain  by  nonwaterbearing  bedrock 
(Radian,  1992b).  Results  of  previous 
investigations  (McLaren,  1986;  EG&G  Idaho, 
1988;  Radian,  1988;  Radian,  1992b)  provide 
the  greatest  amount  of  information  about  the 
vadose  zone  and  groundwater  to  a  dq>th  of 
4S0  feet  below  ground  surface  (BGS).  The 
vadose  zone  and  shallow  groundwater  zone 
(100  to  4S0  feet  BGS)  comprise  the  subsurface 
environment  most  likely  to  have  been  affeaed 
by  contaminants;  thu’efore,  subsurface  features 
of  these  zones  are  the  focus  of  this  section. 

From  the  surface  of  OU  C  to  a  dq>th 
of  450  feet  BGS,  the  subsurface  consists  of 
alluvial  and  fluvial  deposits  of  sediment  eroded 
from  the  Sierra  Nevada  that  were  dq)osited 
over  approximately  the  last  5  million  years. 


Uplift  of  the  Sierra  Nevada  (3  to  S  million 
years  ago)  and  changing  climatic  conditions, 
including  mountain  glaciation  (2  to  0.1  million 
years  ago),  resulted  in  deposition  of  sediments 
in  alluvial  fan  and  alluvial  plain  environments 
by  streams  flowing  toward  the  west  or  south¬ 
west  from  higher  elevations.  These  streams, 
fed  by  rains  and  melting  glaciers,  alternately 
deposited,  eroded,  and  redeposited  sediments 
along  frequently  changing  courses.  Streams 
flowing  down  alluvial  fans  carried  gravel, 
sand,  silt,  and  clay  sediment  particles  through 
braided  and  mobile  channel  belts  (Figure  2-7). 
When  streams  overflowed  their  channels 
during  floods,  silt,  clay,  and  fine  sand  were 
carried  out  of  the  stream  channel  and  were 
d^sited  on  the  floodplain.  Most  of  the 
coarse  sand  and  gravel  remained  within  the 
channels  and  were  deposited  when  the  streams 
had  too  little  energy  to  transport  them 
downstream.  Finer  particles  of  silt  and  clay 
particles  suspended  in  the  streams  were  carried 
further  downstream  to  lower-lying  floodplains 
or  standing  water  bodies  (i.e.,  a  lake  or  the 
ocean)  before  being  deposited.  Braided  and 
mobile  channel  belts  tended  to  migrate  laterally 
with  time.  This  migration  affected  not  only 
the  location  and  thickness  of  the  coarsest  sands 
or  gravels,  but  the  location  and  thickness  of 
silt  and  clay  deposits  adjacent  to  the  stream 
channels. 

Figure  2-7  schematically  r^resents  the 
surface  relationship  between  braided  and 
mobile  channel  belts  in  the  transition  from  an 
alluvial  fan  to  an  alluvial  plain  and  subsurface 
relationships  that  could  result  from  lateral 
migration  of  channels  through  time.  It  is 
evident  that  deposits  consisting  of  one  litho¬ 
logic  type  are  limited  in  horizontal  and  vertical 
extent.  Coarse  deposits  in  the  buried  channels 
may  grade  laterally  or  vertically  into  fine 
deposits,  and  fine  dqx)sits  may  grade  into 
coarsa  dqmsits  over  relatively  short  distances 
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25  feet  or  less).  In  the  subsurface  of  OU  C, 
the  lateral  and  vertical  variation  in  subsurface 
deposits  results  in  heterogeneity  in  grain  size, 
porosity,  and  permeability  over  short  dis¬ 
tances.  Porosity  and  permeability  control  the 
migration  of  water  and  soil  gas  through  the 
subsurface.  Because  subsurface  heterogeneity 
and  complexity  are  similar  to  that  illustrated  in 
Figure  2-7,  the  migration  of  water  and  soil  gas 
beneath  OU  C  is  affected  by  variations  in 
porosity  and  permeability. 

A  north-south  cross  section  was  con¬ 
structed  from  lithologic  and  geophysical 
measurements  from  pilot  hole  borings  in  OU  C 
and  OU  B,  south  of  OU  C  (Figure  2-8).  In 
the  figure,  five  groundwater  monitoring  zones 
are  identified.  The  monitoring  zones  are  a 
means  of  organizing  the  data  collected  for  the 
groundwater  by  depth.  The  heterogeneity  of 
the  sediments  and  the  water  quality  in  the 
zones  indicate  no  consistent  aquitards  exist  that 
would  affect  contaminant  migration.  Support¬ 
ing  rationale  and  methodology  for  determina¬ 
tion  of  groundwater  monitoring  zone  boun¬ 
daries  are  presented  in  the  PGOURI  Technical 
Report  (Radian,  1992b).  The  borings  are 
located  a  minimum  of  1,1 13  feet  apart;  there¬ 
fore,  the  cross  section  should  be  used  only  to 
evaluate  broad  trends  in  subsurface  geology. 

2.2.1  Vadose  Zone 

Lithologic  descriptions  are  available 
from  approximately  4(X)  borings  drilled  into  or 
through  the  vadose  zone  of  OU  C  for  site 
characterization  or  installation  of  monitoring  or 
extraction  wells.  The  descriptions  provide 
additional  evidence  of  the  heterogeneous  nature 
of  the  deposits  in  the  vadose  zone.  Gravel, 
coarse  sand,  and  pure  clay  deposits  are  rare  or 
not  present.  Poorly  sorted  sands  conuining 
S-20%  silt  or  clay  particles  and  silts  con¬ 
taining  S-20%  sand  or  clay  particles  are  the 


most  frequent  lithologies  encountered  in 
borings.  Moderate  to  well-indurated  silt  layers 
have  been  penetrated  at  various  depths  in  OU 
C;  however,  only  the  hardpan  layer 
encountered  between  3  and  10  feet  BGS  is 
areally  extensive. 

As  a  result  of  the  heterogeneous  nature 
of  the  vadose  zone  of  OU  C,  permeabilities 
would  be  expected  to  increase  or  decrease 
significantly  where  two  different  lithologies  are 
in  contact.  However,  the  poorly  sorted  condi¬ 
tion  of  most  of  the  layers  and  the  presence  of 
plant  root  bores  have  a  modifying  effect  on  the 
permeability  and  other  physical  parameters. 
Results  of  permeability  testing  in  OU  Cl  and 
other  OUs  show  that  primary  permeability  is 
decreased  in  the  sand  layers  by  the  presence  of 
silt  and  clay  particles  and  is  increased  in  silts 
by  the  presence  of  sand  particles.  These 
modifications  in  permeability  decrease  the 
differences  between  vadose  zone  deposits, 
causing  them  to  behave  as  a  somewhat 
isotropic  system.  Relatively  high  and  low 
permeabilities  exist,  however,  in  well-sorted 
sands  and  in  clays  and  clayey  silts, 
respectively. 

Because  of  the  importance  of 
permeability  in  controlling  the  rate  of  water 
percolation  and  soil  gas  migration,  the  vadose 
zone  of  OU  C  has  been  characterized  by  esti¬ 
mated  permeabilities  rather  than  lithologic 
descriptions.  ”High"  (sands  and  gravels), 
’medium”  (sandy  clay,  sandy  silt,  silty  sand, 
and  silty  gravel),  and  ”low"  (clays  and  silts) 
designations  were  selected  for  permeability 
ranges  that  have  been  measured  in  soil  types 
similar  to  OU  C  soils  described  in  hydrogeo¬ 
logic  literature.  The  estimated  permeability 
designations  were  assigned  to  OU  C  soils  that 
had  descriptions  matching  the  literature 
descriptions. 
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ELEVATION,  feet  (msl) 


SOURCE:  PQOURI  Technical  Report  (Radian,  1992) 


Two  cross  sections  (Figure  2-9  and 
2-10)  illustrate  the  variations  in  the  OU  C 
vadose  zone  on  the  basis  of  estimated 
permeabilities.  Cross  section  B-B'  is  a  north- 
south  cut  through  the  vadose  zone  beneath 
Investigation  Cluster  GC)  20  in  the  north¬ 
eastern  part  of  OU  C  (Figure  2-9).  In  this 
figure,  soil  types  were  combined  based  on 
estimated  permeability.  Permeabilities  of 
lithologic  groups  are  r^resented  by  different 
colors.  The  depositional  history  remains 
identifiable  even  with  the  combination  of 
lithologies  into  permeability  groups.  The 
lenticular  shape  of  deposits  in  a  mobile 
channel/flood  plain  environment  is  evident 
beneath  IC  20,  even  though  the  borings  are 
175  to  425  feet  apart  and  uniform  sand  layers 
may  not  be  more  than  50  feet  wide.  Cross 
section  C-C'  illustrates  similar  depositional 
history  and  permeability  relationships  in  the 
vadose  zone  beneath  IC  12,  some  2,200  feet 
south  of  cross  section  B-B'. 

Black  sand  dq>osits  and  perched  water 
are  additional  features  of  the  vadose  zone 
identified  locally  within  OU  Cl,  but  which 
may  be  found  more  widely  distributed  during 
the  OU  C  remedial  investigation  (RI).  Each 
feature  could  affect  the  assessment  of  an  IC  if 
it  were  present  in  the  subsurface. 

Black  sand  grains  comprise  15-20%  of 
the  sand  layers  in  the  dq)th  interval  45-80  fe^ 
BGS  and  as  much  as  25%  in  the  interval  from 
63-69  feet  BGS  beneath  OU  Cl  (Jacobs, 
1992b).  Both  above  and  below  these  depth 
intervals  black  sand  content  decreased  to  a 
trace  (<  10%).  The  blade  sands  are  important 
to  the  RI  in  OU  C  because  the  increase  in 
black  sand  grains  may  coincide  with  an 
increase  in  naturally  occurring  concentrations 
of  arsenic  in  soil  (Jacobs,  1992b). 


Perched  water  was  encountered  at 
depths  of  10-20  feet  BGS  in  some  borings 
drilled  in  OU  Cl  (Jacobs,  1992).  Perched 
water  is  groundwater  encountered  in  subsur¬ 
face  drilling  that  is  s^arated  from  the  true 
saturated  zone  by  an  interval  of  unsaturated 
deposits.  Because  the  saturated  zone  occurs 
80-90  feet  deeper,  groundwater  at  10-20  feet 
BGS  is  perched.  The  perched  water  was  not 
consistently  encountered  throughout  OU  Cl 
and  could  not  be  correlated  to  an  underlying 
low  permeability  layer  that  impeded  vertical 
migration.  The  occurrences  of  perched  water 
may  be  related  to  the  location  of  subsurface 
water  discharge  points  (e.g.,  leaking  water 
impoundments  or  leaks  in  the  Industrial 
Wastewater  Line  [TWL]). 

Another  feature  of  the  vadose  zone 
beneath  McClellan  AFB  that  will  be  present  in 
OU  C  is  the  contaminant  "smear  zone." 

Smear  zones  are  dq>th  intervals  of  vadose  zone 
d^sits  that  contain  a  residue  of  contaminants 
from  contaminated  groundwater  that  had  been 
migrating  through  the  pores  between  soil 
grains.  The  contaminant  residues  remain  as 
liquid  films  on  grains,  solid  adsorbed  pre¬ 
cipitates,  or  gases  in  pore  spaces  as  ground- 
water  levels  recede  and  soil  gas  fills  the  pore 
space  previously  saturated  with  water.  It  is 
essential  to  identify  smear-zone  contamination 
during  the  RI  because  it  may  require  remedial 
action  and  it  may  also  lead  to  a  false  assump¬ 
tion  that  contaminants  migrated  vertically  from 
an  area  with  no  other  evidence  of  contaminant 
discharge. 

122  Groundwater  Zone 

The  upper  surface  of  groundwater 
occurs  at  approximately  100  feet  BGS  beneath 
OU  C  and  slopes  from  north  to  south.  This 
upper  surface  can  be  considered  the  boundary 
between  the  vadose  zone  and  the  A  ground- 
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GC  =  Clayey  Gravel  SM  =  Silty  Sand 

GM  =  Silty  Gravel  SC  =  Clayey  Sand 

GP  =  Sandy  Gravel 
GW  =  Gravelly  Sand 
SW  =  Well  Graded  Sand 
SP  =  Poorly  Graded  Sand 


ML  =  Sandy  Clayey  Silt 
MH  =  Elastic  Silt 
CL  =  Sandy  Silty  Clay 
CH  =  High  Plasticity  Clay 

LOCATION  MAP 


NOTE:  Distances  represent  actual  distances  between  borings. 
To  generate  cross  section,  borings  were  projected  on 
a  line  transecting  the  location. 


SOURCE;  McLaren  1986b 


Figure  2-9.  Cross  Section  B  -  B'  Lithologic  Units  and  Inferred  Psrmeabilities, 

Vadose  Zone,  1C  20,  OU  C 
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NOTE:  Distances  represent  actual  distances  between  borings. 
To  generate  cross  section,  borings  were  projected  on 
a  line  transecting  the  location. 
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■■  Low  Permeability 

ML  =  Sandy  Clayey  Silt 
MH  =  Elastic  Silt 
CL  =  Sandy  Silty  Clay 
CH  =  High  Plasticity  Clay 

LOCATION  MAP 
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SOURCE;  McLaren  1986b 


Figure  2-10.  Cross  Section  C  -  C  Lithologic  Units  and  Inferred  Permeabilities, 

Vadose  Zone,  1C  12,  OU  C 
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water  monitoring  zone,  shown  in  cross  section 
A-A'  (Figure  2-8),  although  the  saturated 
portion  of  the  capillary  fringe  extends  at  least 
a  few  feet  above  the  groundwater  surface. 
Groundwater  in  the  complex  aquifer  to  a  depdi 
of  450  feet  beneath  OU  C  has  been  divided 
into  six  monitoring  zones,  designated  A 
through  F.  The  monitoring  zones  are  a 
method  of  organizing  groundwater  data 
colleaed  by  depth.  The  zones  were  deter¬ 
mined  from  the  location  of  semi-cominuous 
fine-grained  layers,  water  level  differences, 
and  contaminant  distributions.  The  A  zone  is 
unconfined.  Deq>er  monitoring  zones  have 
locally  shown  characteristics  of  leaky  confined 
aquifer  behavior  (Radian,  1992b).  There  is 
evidence  of  hydraulic  communication  between 
the  A  and  B,  B  and  C,  C  and  D,  and  D  and  E 
monitoring  zones  in  OU  C. 

In  April  1993,  the  A  zone  groundwater 
surface  sloped  from  an  elevation  of  -36  feet 
MSL  to  approximately  -40  MSL  between 
monitoring  wells  near  the  northern  and 
southern  boundaries  of  OU  C  (Figure  2-1 1). 
The  horizontal  flow  direction  in  the  A  through 
D  zones  is  south  to  southeast  (for  B  and  C 
zones,  see  Figures  2-12  and  2-13).  There  are 
not  enough  monitoring  wells  completed  in  the 
E  Zone  and  none  completed  in  the  F  zone  to 
determine  if  their  flow  directions  are 
approxunately  die  same  as  in  the  A  through  D 
zones;  however,  flow  directions  in  the  deeper 
zones  are  likely  to  be  similar  because  of 
regional  hydraulic  gradients. 

The  groundwater  flow  directions 
beneath  OU  C  and  most  of  McClellan  AFB  are 
strongly  influenced  by  the  regional  gradients 
produced  by  a  groundwater  depression 
centered  on  a  location  less  than  a  mile  south  of 
the  McClellan  AFB  boundary  (Figure  2-14). 
The  depression  is  the  result  of  groundwater 
withdrawals  fh>m  municipal  supply  wells. 


Base  Water  Supply  Well  (BW)  18,  located  in 
OU  B,  contributes  to  the  regional  groundwater 
depression  and  has  hydraulic  effects  within  OU 
C  as  a  result  of  the  local  gradient  it  produces 
in  the  A  through  E  monitoring  zones  (Figures 
2-11,  2-12,  and  2-13). 

Regional  groundwater  flow  directions 
have  varied  from  westerly  to  northerly  to 
southerly,  and  groundwater  elevations  have 
decreased  within  the  last  eighty  years  us  the 
Sacramento  area  has  developed  (Figure  2-/5). 
In  the  fall  of 1955,  the  groundwater  surface 
elevation  beneath  OU  C  was  approximately  15 
feet  above  MSL.  or  45  to  55  feet  BGS. 
Groundwater  levels  have  decreased  at  an 
average  rate  of  more  than  1.25  feet  per  year 
as  a  result  of  overdrafting  the  aquifer.  There-., 
fore,  any  contaminants  that  were  released  near 
the  surface  of  OU  C  in  the  1940s  and  19S0s 
had  to  migrate  approximately  half  the  distance 
vertically  to  reach  groundwater  than  would 
contaminants  released  in  1993.  After  reaching 
groundwater,  any  dissolved  contaminants  may 
have  migrated  laterally  to  the  west,  north,  or 
south  as  horizontal  gradients  changed  and 
migrated  vertically  through  SO  feet  of  aquifer 
that  was  consistently  drawn  down.  The  lateral 
and  vertical  migration  has  probably  led  to 
development  of  widespread  contaminant  smear 
zones  in  die  lower  vadose  zone  beneath  OU  C. 

Groundwater  flow  directions  in  OU  C 
are  also  affected  locally  by  groundwater 
withdrawals  (i.e.,  extraaion  well  fields  in  OU 
D  and  OU  C  and  an  off-base  municipal  well). 
Six  wells  were  constructed  and  began  extract¬ 
ing  contaminated  groundwater  in  OU  D  in 
1987.  The  wdls  produce  a  dq>ression  in  the 
groundwater  levels  of  the  A  and  B  monitoring 
zones  evident  approximately  1,100  feet  north 
of  the  OU  C  boundary  (Figures  2-11  and 
2-12).  The  groundwater  contours  for  the  A 
monitoring  zone  suggest  that  the  hydraulic 
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influence  of  the  extraction  wells  does  not 
extend  into  OU  C.  Groundwater  divides  must 
be  present  in  the  A  emd  B  zones  between  the 
OU  D  groundwater  depression  and  the 
northern  portion  of  OU  C;  however,  the 
existing  array  of  monitoring  wells  in  northern 
OU  C  and  southern  OU  D  is  not  adequate  to 
define  the  divides. 

Groundwater  pun:q)ing  flrom  off-base 
City  of  Sacramento  Supply  Well  (CW)-154 
results  in  a  northwesterly  flow  in  the  A  and  B 
northernmost  portion  of  OU  C.  Further  south, 
the  hydraulic  influence  of  CW-1S4  diminishes, 
and  groundwater  in  the  two  zones  is  drawn  to 
the  south  by  the  regional  hydraulic  gradient 
(Figures  2-11  and  2-12).  There  is  no  other 
groundwater  extraction  for  municipal  or  resi¬ 
dential  water  uses  within  2,000 feet  of  the 
western  McClellan  AFB  boundary.  All  resi¬ 
dences  in  the  off-base  area  were  connected  to 
municipal  water  supplies  for  potable  water  in 
1986.  All  active  private  wells  in  the  area  are 
used  for  agricultural  purposes  only. 

In  central  OU  C,  four  extraction  wells 
(EWs)  create  local  hydraulic  influence  on 
groundwater  flow  in  the  A,  B,  and  C  zones 
(Figures  2-11,  2-12,  and  2-13).  Extraction 
Well-137,  EW-140,  EW-141,  and  EW-144. 
began  extracting  groundwater  in  1988  along 
the  axis  of  a  plume  consisting  of  dissolved 
TCE  and  other  volatile  organic  compounds 
(VOCs).  Contaminated  groundwater  from  the 
plume  is  drawn  toward  the  wells.  Ground- 
water  outside  the  hydraulic  influence  of  the 
wells  is  drawn  to  the  southeast  toward  the 
groundwater  depression  at  BW-18. 

Groundwater  pumped  by  extraction 
wells  at  McClellan  AFB  is  treated  to  remove 
contaminants  and  discharged  into  Magpie 
Creek,  which  flows  toward  the  McClellan 
AFB  boundary  and  off  base  to  the  west.  No 


groundwater  in  OU  C  is  extracted  for  indus¬ 
trial  or  residential  uses.  There  are  two  former 
supply  well  locations  within  OU  C,  BW-6  and 
BW-16;  however,  there  are  no  records  indicat¬ 
ing  when  or  if  the  wells  were  operated  to 
supply  water  to  McClellan  AFB.  Some  wells 
with  a  BW  designation  were  domestic  or  agri¬ 
cultural  supply  wells  that  were  present  when 
the  Air  Force  purchased  land  for  the  Sacra¬ 
mento  Air  Depot  in  the  1930s.  There  are  also 
no  records  indicating  that  the  wells  were 
properly  abandoned  (Ludorff  and  Scalmanini, 
1984).  Both  BW-6  and  BW-16  will  be  investi¬ 
gated  by  the  McClellan  AFB  Well  Abandon¬ 
ment  Program  to  determine  what  future  action, 
if  any,  should  be  taken.  Base  Well-16  is 
scheduled  in  the  program’s  current  phase, 
whereas  BW-6  will  be  included  in  a  subse¬ 
quent  phase. 

2.3  OU  C  Operational  History' 

Although  operations  at  McClellan  AFB 
began  in  the  late  1930s,  most  of  the  activity  in 
OU  C  began  in  the  1950s.  The  area  has  pri¬ 
marily  been  used  for  waste  disposal,  aircraft 
testing  and  repair,  industrial  wastewater  and 
groundwater  treatment,  open  storage,  ground 
support  engine  repair,  fire-training,  and  air¬ 
craft  painting  (Figure  2-16).  As  a  result  of  the 
activities  in  OU  C,  toxic  and  hazardous  sub¬ 
stances  have  been  used,  stored,  and  locally 
disposed.  The  types  of  substances  include: 

•  Industrial  solvents  containing  VOCs; 

•  Semivolatile  organic  compounds 
(SVOCs); 

•  Acids  and  bases; 

•  Oils  contaminated  with  polychlorinated 
biphenyls  (PCBs)  and  pwlycyclic 
aromatic  hydrocarbons  (PAHs); 

•  Jet  fuel; 

•  Dioxins/furans; 

•  Inorganics; 
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Automotive  fuel; 

Oils  and  lubricants;  and 
Radionuclides. 


A  number  of  compounds  associated 
with  these  substances  have  been  detected  in 
OU  C  soils,  stream  sediment,  surface  water, 
soil  gas,  and  groundwater.  The  activities  that 
resulted  in  these  discharges  were,  at  the  time, 
considered  acceptable.  A  list  of  all  compounds 
detected  in  OU  C  is  included  in  Table  2-1. 

2.3.1  Use,  Storage,  and  Disposal  of 

Chonicals 

The  current  and  historical  use,  storage, 
and  disposal  of  substances  in  OU  C  are  speci¬ 
fied  by  location  in  Table  2-2.  These  locations, 
shown  in  Figure  2-17,  include  Confirmed  Sites 
(CSs),  Potential  Release  Locations  (PRLs),  and 
other  areas  being  investigated  and  have  been 
grouped  into  Investigation  Clusters  (ICs)  to 
facilitate  the  R1  process.  The  use  or  storage  of 
materials  at  these  locations  does  not  neces¬ 
sarily  indicate  that  these  chemicals  have  been 
released  to  the  environment. 

2.3.2  Previous  Investigations 

Large-scale  investigations  that  addres¬ 
sed  contamination  in  OU  C  and  their  findings 
are  summarized  in  Table  2-3.  Small  scale 
investigations  conducted  in  OU  C  are  not  listed 
on  the  table  but  are  identified  in  the  location- 
specific  field  sampling  plans  (Section  S). 

The  maximum  concentration  of  con¬ 
taminants  reported  at  each  investigative  area 
during  previous  investigations  is  summarized 
in  Table  2-4.  Contaminant  concentrations  are 
given  for  each  medium  and  the  depth  and 
boring  in  which  they  were  reported  is  shown. 
Reference  the  indicated  report  and  page 
number  for  complete  analytical  results  of 
previous  investigations. 
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TABLE  2-1.  COMPOUNDS  PREVIOUSLY  DETECTED  IN  OU  C 


Volatile  Organic  Compounds 
Acetone 
Benzene 
2-Butanone 
Chlorobenzene 
Chloroform 

1.1- Dichloroethane 

1 .2- Dichlorocthane 

1.1- Dichloroethene 
Dichloromethane 

1 .2- Dichloropropane 

1 .3- Dichloropropylene 
Ethylbenzene 
2-Hexanone 
Methylene  chloride 

1 . 1 .2.2- Tetrachlorcethane 
Tetrachloroethene 
Toluene 

Total  xylenes 

trans- 1 ,2-Dichioroethene 

1,1,1  -Trichloroethane 

Trichloroethene 

Vinyl  chloride 

Semivolatile  Organic  Compounds 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a>anthracene 
Benzo<a)pyrene 

3 .4- Benzofluoranthene 
Benzo(g,h,i)perylene 
Benzoic  acid 
Benzo(k)fluoranthene 
Benzyl  alcohol 
bis(2-ethylhexyl)phthalate 
Butyl  benzyl  phthalate 
4-Chloroaniline 
Chloroaniline 
Chlorobenzene 
2-Chlorothylvinyl  ether 
Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofuran 

1 .2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 .4- Dichlorobenzene 

3 .3- Dichlorobenzidine 
Dichlorobromomethane 
Diethyl  phthalate 
Dimethyl  phthalate 

2.4- Dimethylphenol 
Dimethyl  phthalate 
Di-n-butyl  phthalate 
Di-n-octyl  phthalate 

2.4- Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 


Semivolatile  Organics  Compounds  (Continued) 
Hexachloroethane 
Indeno(l  ,2,3-cd)pyrene 
2-Methyl  n^hthalene 
4-Methyl-2-pentanone 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
Nitrobenzene 
4-NitTophenol 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Styrene 

1 ,2,4-Trichlorobenzene 

Pesticides/PCBs 
PCB  Aroclor  1254 
PCB  Aroclor  1260 
Chlordane 
4,4'-DDD 
4,4 '-DDE 
Eiidosulfan  I 
Endosulfan  sulphate 

Other  Hydrocarbons 
Grease  and  oil 
Hydrocarbons  (ppm) 

Inorganic  Species 
Aluminum 
Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

Magnesium 

Manganese 

Molybdenum 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vaiudium 

Zinc 
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TABLE  2-2.  USE,  STORAGE,  AND  DISPOSAL  OF  MATERIALS  IN  OU  C 
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(Continued) 


TABLE  2*2.  (Continued) 
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TABLE  2-2.  (Continued) 
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TABLE  2-2.  (Continued) 
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Figure  2-17. 

Confirmed  Sites  and  Potential  Release 
Locations  by  Type  in  Operable  Unit  C 
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TABLE  2-4.  MAXIMUM  VOC/SVOC  CONCENTRATIONS 
PREVIOUSLY  DETECTED  IN  OU  C 


Maximum 

Sample 

McLaren,  1986 

Concentration 

Depth 

Boring 

Report  Page 

IC 

Contaminant 

(ft  BGS) 

Numbtf 

Number 

Soil  Results 


Acetone 

4,400 

39.5  -  40.0 

07SSB02 

32-33 

Chlorofonn 

220 

7.0  -  10.0 

07WSB02 

32-33 

Chlorobenzene 

23 

7.0  -  10.0 

07WSB02 

32-33 

Ethylbenzene 

94 

5.5  -  30.0 

07CWS01 

32-33 

Tolune 

640 

5.5  -  30.0 

07CWS01 

32-33 

2-Butanone 

1,800 

39.5  -  40.0 

07SSB02 

32-33 

2-Hexanone 

470 

5.5  -  30.0 

07CWS01 

32-33 

Total  xylenes 

440 

5.5  -  30.0 

07CWS01 

32-33 

4-Methyl-2'pentanone 

210 

39.5  -  40.0 

07SSB02 

32-33 

Methylene  chloride 

220 

69.5  -  70.0 

07SSB02 

32-33 

Grease  and  oil  (mg/kg) 

MBSM 

5.5  -  30.0 

07CWS01 

32-33 

Phenol 

280 

8.5  -  30.0 

07WSB04 

32-33 

4-MetfayIphenol 

690 

8.5  -  30.0 

07WSB04 

32-33 

PCB  Aroclor  1254 

2,000 

5.5  -  30.0 

07CWS01 

32-33 

Diethyl  phthalate 

140 

7.0  -  10.0 

07WSB02 

32-33 

N  -nitrosodipheny  lamine 

100 

7.0  -  10.0 

07WSB02 

32-33 

Phenanthrene 

200 

7.0  -  10.0 

07WSB02 

32-33 

Di-n-butyl  phthalate 

370 

5.5  -  30.0 

07CWS01 

32-33 

bis(2'«thylhexyl)phthalate 

19,000 

8.5  -  30.0 

07WSB04 

32-33 

2,6-Dinitrotoluene 

120 

7.0  -  10.0 

07WSB02 

32-33 

Butyl  benzyl  phthalate 

230 

5.5  -  30.0 

07CWS01 

32-33 

Soil  Results 


TtjinwaiJi 

22 

23.0  -  23.5 

08WSB04 

36 

Toluene 

89 

59.0  -  59.5 

08CWS01 

36 

ttans- 1 ,2-OichloroethyIene 

140 

59.0  -  59.5 

08CWS01 

36 

Acetone 

320 

li^E31 

08SSB01 

36 

2-ButaDooe 

210 

IBKE31 

08SSB01 

36 

GreaM  and  oil  (mg/kg) 

6,170 

5.5-21.5 

08WSB04 

36 

Diethyl  phthalate 

160 

5.5  -  21.5 

08WSB04 

36 

Phenanthrene 

120 

5.5  -  21.5 

08WSB04 

36 

Di-n-butyl  phthalate 

380 

5.5  -  21.5 

08WSB04 

36 

bis(2-ethylhexyl)phlhalate 

570 

6.0  -  18.0 

08CWS01 

36 

OUCSAP/O:2394^ks 
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TABLE  2-4.  (Condnued) 


Contaminant 


Soil  Results 


20  I  Toluene 


Soil  Results: 


19  Chloroform 


Chlorobenzene 


Toluene 


4'Methyl-2-pentanoae 


Acetone 


2-Hexanone 


Total  xylenes 


T  richloroethylene 


Methylene  chloride 


Pentachlorophenol 


2-Methyl  naphthalene 


PCB  Aroclor  1260 


Grease  and  oil  (mg/kg) 


Phenol 


Ben^l  alcohol 


Naphthalene 


thalene 


Dimethyl  phthalate _ 


2,6-Duiitrotoluene 


Fluorene 


bia(2-ethylhexyl)phaialate 


Chryaene 


Di-n-butyl  phthalate 


le 

h 

Boring 

S) 

Numbtf 

McLaren,  19 
Report  Pag 
Number 


Chrysene 

140 

5.5  -  21.5 

08WSB04 

36 

Di-n-octyl  phthalate 

130 

5.5  -  21.5 

08WSB04 

36 

Dibenzo(a,h)anthracene 

1,500 

6.0  -  18.0 

08CWS01 

36 

3 ,4-Benzofluoranthene 

560 

6.0  -  18.0 

08CWS01 

36 

Indeno(  1 ,2,3-cd)pyreae 

1,200 

6.0  -  18.0 

08CWS01 

36 

Ben2o(a)pyrene 

430 

59.0  -  60.0 

08SSB01 

36 

09WSB02  I  Appendix  2 


34,500 


370 


340 


210 


140 


240 


650 


230 


930 


6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

4546 

6.0  -  12.5 

lOWSBOl 

45-46 

34.5  -  35.0 

lOSSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  9.5 

10WSB02 

45-46 

11.5-21.0 

lOCWSOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

4546 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

11.5-21.0 

lOCWSOl 

4546 

11.5-21.0 

lOCWSOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

4546 

6.0  -  12.5 

lOWSBOl 

4546 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

45-46 

6.0  -  12.5 

lOWSBOl 

4546 

6.0  -  12.5 

lOWSBOl 

45-46 

OUCSAP/O222946kf 
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n  00 


TABLE  2-4.  (Continued) 


CS  10  (Continued) 


Contaminant 


Soil  Results 


Sample 

McLaren,  1986 

Depth 

Boring 

Report  Page 

(ft  BGS) 

Number 

Number  | 

1 ,3-Dichlorobeazcae 

110 

11.5-21.0 

lOCWSOl 

45-46 

1 ,2-Dichlorobenzene 

430 

11.5-21.0 

lOCWSOl 

45-46 

Diethyl  phthalate 

470 

6.0  -  12.5 

10WSB01 

45^ 

Phenanthrene 

500 

6.0  -  12.5 

lOWSBOl 

45-46 

Anthracene 

no 

6.0  -  12.5 

lOWSBOl 

45-46 

Fluoranthene 

380 

6.0  -  12.5 

lOWSBOl 

45-46 

Acetone 

3,700 

34.5  -  35.0 

llSSBOl 

50-51 

Chlorobenzene 

380 

11.0  -  14.5 

llWSBOl 

50-51 

Chloroform 

140 

11.0-  14.5 

llWSBOl 

50-51 

Methylene  chloride 

260 

10.0  -  10.5 

11WSB02 

50-51 

Ethylbenzene 

480 

15.5  -  24.0 

llCWSOl 

50-51 

Toluene 

120 

11.0-  14.5 

llWSBOl 

50-51 

Total  xylenes 

72 

15.5  -  24.0 

llCWSOl 

50-51 

2-Butaiiooe 

190 

34.5  -  35.0 

llSSBOl 

50-51 

Benzoic  acid 

45,000 

15.5  -  24.0 

llCWSOl 

50-51 

Benzyl  alcohol 

180 

11.0-  14.5 

llWSBOl 

50-51 

Phenol 

540 

11.0-  14.5 

llWSBOl 

50-51 

Pentachloro{dieaol 

470 

11.0-  14.5 

llWSBOl 

50-51 

2-Methyl  naphthalene 

810 

15.5  -  24.0 

llCWSOl 

50-51 

2-Methylphenol 

870 

15.5  -  24.0 

llCWSOl 

50-51 

2,4-Dimethylpheool 

2,000 

15.5  -  24.0 

llCWSOl 

50-51 

4-Methylplienol 

1,200 

15.5  -  24.0 

llCWSOl 

50-51 

Dibenzofiiran 

260 

15.5  -  24.0 

llCWSOl 

50-51 

Endosul^  I 

20 

10.0  -  10.5 

11WSB02 

50-51 

Grease  and  oil  (mg/kg) 

8,100 

15.5  -  24.0 

llCWSOl 

50-51 

bis(2-ethylhexyl)phthalate 

15.5  -  24.0 

llCWSOl 

50-51 

Butyl  benzyl  phthalate 

120 

11.0-  14.5 

llWSBOl 

50-51 

Diethyl  phthalate 

140 

15.5  -  24.0 

llCWSOl 

50-51 

Dimethyl  phthalate 

340 

11.0-  14.5 

llWSBOl 

50-51 

Di-n-butyl  phthalate 

3,100 

15.5  -  24.0 

llCWSOl 

50-51 

Fluorene 

240 

15.5  -  24.0 

llCWSOl 

50-51 

Fluoranthene 

2,900 

15.5  -  24.0 

llCWSOl 

50-51 

OUCSAP/O2229401U 
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TABLE  2-4.  (Condntied) 


CS  11  (Continued) 


Contaminant 


Naphthalene 

440 

N-nitrosodiphenylamine 

400 

Phenanthrene 

370 

Pyrene 

240 

1 ,2-Dichlorobenzene 

6,000 

1 ,3-Dichlorobenzene 

1,900 

1 ,4-Dichlorobenzene 

4,200 

1,2,4-Trichlorobenzene 

270 

3,4-Benzofluoranthene 

630 

Soil  Results: 

Acetone 

1,100 

Chlorobenzene 

7,300 

Chloroform 

45 

Methylene  chloride 

210 

Ethylbenzene 

270 

Styrene 

13 

Toluene 

260 

Total  xylenes 

1,400 

T etrachloroethy  lene 

14 

T richloroethy  lene 

1,700 

1 ,  l-Dichloroethylene 

2,200 

1 , 1-Dichloroethane 

26 

1 , 1 , 1 -Trichloroethane 

10 

1 ,2-Dichloroethane 

16 

1 , 1 ,2,2-Tetrachloroethane 

19 

2-Butanone 

260 

Benzoic  acid 

350 

Benzyl  alcohol 

150 

Phenol 

260 

2-Methyl  naphthaleuc 

740 

4-Nitrophenol 

3,300 

Dibenzofuran 

3,500 

ll.O-  14.5 


11.0  -  14.S 


15.5  -  24.0 


15.5  -  24.0 


11.0-  14.5 


11.0-  14.5 


11.0-  14.5 


11.0-  14.5 


34.5  -  35.0 


39.5  -  40.0 


27.0  -  27.5 


39.5  -  40.0 


9.5  -  25.5 


27.0  -  27.5 


9.5  -  25.0 


9.5  -  25.0 


27.0  -  27.5 


9.5  -  25.0 


39.5  -  40.0 


39.5  -  40.0 


39.5  -  40.0 


9.5  -  25.5 


39.5  -  40.0 


79.5  -  80. 


34.5  -  35.0 


9.5  -  25.5 


9.5  -  25.0 


9.5  -  25.0 


9.5  -  25.0 


9.5  -  25.0 


9.5  -  25.0 


1 


Boring 

Number 

McLaren,  1986 
Report  Page 
Number 

1 

llWSBOl 

50-51 

llWSBOl 

50-51 

llCWSOl 

50-51 

llCWSOl 

50-51 

llWSBOl 

50-51 

llWSBOl 

50-51 

llWSBOl 

50-51 

llWSBOl 

50-51 

11SSB03 

50-51 

_ 

12SSB05 

57-58 

12CWS01 

57-58 

12SSB05 

57-58 

12CWS01 

57-58 

12CWS01 

57-58 

12WSB01 

57-58 

12WSB01 

57-58 

12CWS01 

57-58 

12WSB01 

00 

12SSB05 

57-58 

12SSB05 

57-58 

12SSB0S 

57-58 

12CWS01 

57-58 

12SSB05 

57-58 

12SSB05 

57-58 

12SSB04 

57-58 

12CWS01 

57-58 

12WSB01 

57-58 

12WSB01 

57-58 

12WSB01 

57-58 

12WSB01 

57-58 

i2WSB01 

57-58 

OUCSAP/022294/iki 


2-41 


TABLE  2-4.  (Continued) 


Contaminant 


CS  12  (Continued) 


SoO  Results 


CS  D 


McLaren,  1986 

Boring 

Report  Page 

Number 

Number 

Endosulfm  I 

40 

9.5  -  25.0 

12WSB01 

Endosulfan  sulphate 

670 

9.5  -  25.0 

12WSB01 

Grease  and  oil  (mg/kg) 

10,500 

9.5  -  25.0 

12WSB01 

Acenaphthene 

3,200 

9.5  -  25.0 

12WSB01 

Acenaphthylene 

310 

9.5  -  25.0 

12WSB01 

N-nitrosodiphenylamine 

no 

5.5-6 

12WSB02 

Anthracene 

5,900 

9.5  -  25.0 

12WSB01 

Benzo(a)anthiacene 

13,000 

9.5-25.0 

12WSB01 

Ben2o(g,h4)perylene 

4,100 

9.5  -  25.0 

12WSB01 

Butyl  benzyl  phthalate 

740 

9.5  -  25.0 

12WSB01 

Chrysene 

12,000 

9.5  -  25.0 

12WSB01 

Diben2o(a.h)anthracene 

1,200 

9.5  -  25.0 

12WSB01 

Diethyl  phthalate 

260 

9.5  -  25.0 

12WSB01 

Dimethyl  phthalate 

180 

9.5  -  25.0 

12WSB01 

Di-n-butyl  phthalate 

3,400 

9.5  -  25.5 

12CWS01 

Fluotene 

5,400 

9.5  -  25.0 

12WSB01 

Fluoranthene 

28,000 

9.5  -  25.0 

12WSB01 

Hexachloroethane 

150 

9.5  -  25.0 

12WSB01 

Indeoo(  1,2, 3-cd)py  tene 

4,800 

9.5  -  25.0 

12WSB01 

Naphthalene 

1,200 

9.5  -  25.0 

12WSB01 

N-nitrosodiphenylamine 

590 

34.5  -  35.0 

12SSB01 

Pheoanthrene 

34,000 

9.5  -  25.0 

12WSB01 

1 ,2-Dichloroben2eoe 

2,800 

9.5  -  25.5 

12CWS01 

1 ,4-Dichlorobenzeoe 

1,400 

9.5  -  25.5 

12CWS01 

2,4-Dinitrotolueiie 

200 

9.5  -  25.0 

12WSB01 

2,6-Dinitrotoluene 

420 

9.5  -  25.5 

12CWS01 

Acetone 

76,000 

10.5  -  11.0 

13WSB02 

63-64 

Chlorobenzene 

22 

8,0  -  14.0 

13CWS02 

63-64 

Methylene  chloride 

150 

10.5-  11.0 

13WSB02 

63-64 

Ethylbenzene 

2,500 

8.0  -  14.0 

13CWS02 

63-64 

Styrene 

15 

8.5  -  10.0 

13WSB02 

63-64 

OUCSAP/O223940kj 
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TABLE  2-4.  (Continued) 


Contaminant 


CS  13  (Continued) 


CS  14 


Sample 
Depth 
(ft  BGS) 


Toluene 

1,100 

8.5  -  10.0 

Total  xylenes 

1,500 

8.0  -  14.0 

2-Butanone 

43,000 

8.5  -  10.0 

2-Hexanone 

4,900 

10.5  -  11.0 

tians- 1 , 2-Dichloroethy  lene 

98 

IBaEOi 

Benzoic  acid 

200 

9.5  -  10.0 

Phenol 

220 

8.5  -  10.0 

Pentachlorophenol 

340 

9.5  -  10.0 

2-Methyl  naphthalene 

250 

8.5  -  10.0 

2-Methylphenol 

350 

8.5  -  10.0 

2,4-Dimethylphenol 

400 

8.5  -  10.0 

4-Chloroaniline 

270 

9.5  -  10.0 

4-Methylpheool 

950 

8.5  -  10.0 

PCB  Aroclor  1260 

1,800 

8  -  14 

Chlordane 

720 

WBBBBM 

Grease  and  oil  (mgAcg) 

7,500 

8.0  -  14.0 

Acenaphthene 

100 

9.5  -  10.0 

bis(2-ethylhexyl)phthalate 

2,400 

8.5  -  10.0 

Chrysene 

170 

9.5  -  10.0 

Diethyl  phthalate 

170 

9.5  -  10.0 

Di-n-butyl  phthalate 

420 

9.5  -  10.0 

Fluoranthene 

160 

8.5  -  10.0 

Naphthalene 

310 

9.5  -  10.0 

N-nitroaodipheaylamine 

22,000 

8.0  -  14.0 

N-nitrosodi-n-propylamine 

950 

8.5  -  10.0 

Pheoanthrene 

190 

8.5  -  10.0 

Pyrene 

150 

9.5  -  10.0 

1 ,2'Dichlorobeazeoe 

360 

8.5  -  10.0 

1 ,4'Dichlorobenzeae 

120 

8.5  -  10.0 

2,6-Dinitrotoiueae 

1,700 

9.5  -  10.0 

Soil  Results: 

Chlorobenzene 

46 

9.5  -  20.5 

Chloroform 

51 

30.0  -  30.5 

Boring 

Number 

McLaren,  1986 
Report  Page 
Number 

13WSB02 

63-64 

13CWS02 

63-64 

13WSB02 

63-64 

13WSB02 

63-64 

13CWS01 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13WSB02 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13CWS02 

63-64 

13CWS01 

63-64 

13CWS02 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

13WSB03 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

13CWS02 

63-64 

13WSB02 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

13WSB02 

63-64 

13WSB02 

63-64 

13WSB03 

63-64 

_  _  J 

14WSB02 

68-69 

14CWS01 

68-69  1 

OUCSArA>22394^ki 
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TABLE  2-4.  (Continued) 


CS  14  (Continued) 


Contaminant 


McLaren,  1986 

Boring 

Report  Page 

Number 

Number 

Methylene  chloride 

140 

31.0-31.5 

14WSB01 

68-69 

Styrene 

23 

16.5  -  30.5 

14WSB01 

68-69 

Tolume 

43 

9.5  -  20.5 

14WSB02 

68-69 

Total  xyloies 

250 

9.5  -  20.5 

14WSB02 

68-69 

2-Butanone 

120 

16.5  -  30.5 

14WSB01 

68-69 

Benzyl  alcohol 

100 

16.5  -  30.5 

14WSB01 

68-69 

Phenol 

130 

16.5  -  30.5 

14WSB01 

68-69 

2-Methyl  iuq>hthalene 

180 

16.5  -  30.5 

14WSB01 

68-69 

Dibenzofuran 

230 

16.5  -  30.5 

14WSB01 

68-69 

Grease  and  oil  (mg/kg) 

4,100 

9.5  -  20.5 

14WSB02 

68-69 

Acenaphthene 

210 

16.5  -  30.5 

14WSB01 

68-69 

Anthracene 

150 

16.5  -  30.5 

14WSB01 

68-69 

bis(2-ethylhexyl)phthalate 

11,000 

9.5  -  20.5 

14WSB02 

68-69 

Butyl  benzyl  phthalate 

370 

9.5  -  20.5 

14WSB02 

68-69 

Diethyl  phthalate 

300 

9.5  -  20.5 

14WSB02 

68-69 

Dimethyl  phthalate 

880 

16.5  -  30.5 

14WSB01 

68-69 

Di-n-butyl  phthalate 

1,300 

9.5  -  20.5 

14WSB02 

68-69 

Di-n-octyl  phthalate 

160 

9.5  -  20.5 

14WSB02 

68-69 

Fluorene 

300 

16.5  -  30.5 

14WSB01 

68-69 

Fluoranthene 

430 

16.5  -  30.5 

14WSB01 

68-69 

Naphthalene 

220 

9.5  -  20.5 

14WSB02 

68-69 

N-nitrosodiphenylamine 

1,400 

39.0  -  39.5 

14SSB03 

68-69 

Phenanilireae 

1,300 

16.5  -  30.5 

14WSB01 

68-69 

Pyrene 

240 

16.5  -  30.5 

14WSB01 

68-69 

1 ,2-Dichlorobenzeiie 

840 

9.5  -  20.5 

14WSB02 

68-69 

1 ,4-Dichlorobenzeae 

610 

9.5  -  20.5 

14WSB02 

68-69 

2,6-Dinitrotolueoe 

100 

16.5  -  30.5 

14WSB01 

68-69 

(No  Results) 

(No  Results) 

(No  Results) 

(No  Results) 

(No  Results) 

OUCSAr/022294^k« 
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TABLE  2-4.  (Continued) 


Contaminant 


Soil  Results 


I  McLaren,  19 
Report  Pag 
Number 


Methylene  chloride 

260 

31  -  31.5 

20WSB01 

74-75 

Benzene 

53 

31  -31.5 

21WSB01 

Appendix  2 

Methylene  chloride 

18 

31  -31.5 

21WSB01 

Appendix  2 

Toluene 

21 

31  -  31.5 

21WSB01 

Appendix  2 

Soil  Gas  Results 


Freon  12 

mmesm 

90 

SBIO-J 

Freon  113 

14,000 

61 

SB12-J 

Vinyl  Chloride 

330,000 

n.s 

SB03-J 

1 , 1  -Dichloroethene 

39.000 

27.5 

SB16-J 

cis-1 ,2-Dichloroethene 

910,000 

40 

SB16-J 

trans- 1 ,2-DichIoroethene 

230,000' 

80 

SB02-J 

1,1 ,  l-Trichloroethane 

2,700 

29 

SB12-J 

Trichloroethene 

920,000 

40 

SB16-J 

Tetrachloroethene 

260,000 

95 

SB13-J 

Benzene 

100,000 

70 

SB04-J 

Toluene 

230,000 

91 

SBll-J 

m.p-xylene 

56,000 

61 

SBll-J 

o-xylene 

19,000 

61 

SBll-J 

Soil  Results 


Acetone 

1.100 

5.0  -  26.0 

22CWS01 

Benzene 

420 

51.25 

SBll-J 

Chlorobenzene 

6,600 

5.0-26.0 

22CWS01 

Chloroform 

41 

30.0  -  30.5 

22WSB01 

Methylene  chloride 

88 

79.5  -  80.0 

22SSB02 

Ethylbenzene 

51.25 

SBll-J 

Methyl  Ethyl  ketone 

1,000 

50.75 

SB12-A 

Methyl  Isobutyl  ketone 

3.200 

61.25 

SBll-J 

Methylene  Chloride 

2 

91.5 

SB05-J 

cis-1 ,2-Dichloroethene 

640 

•61.25 

SBll-J 

Ttrfueoe 

13,000 

61.25 

SBll-J 

Total  xylenes 

15,000 

61.25 

SBll-J 

Tetrachloroethylcne 

48 

64.0-64.5 

22SSB02 

Trichloroethylene 

28,000 

29.0  -  29.5 

22CWS01 

OUCSAP/0223M0k( 
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n  oe 


TABLE  2-4.  (Continued) 


Site  IC  Contaminant 


CS  22  (Continued) 


2-BuUnone 


2-Hexanone 


4*Methyl-2-pentaoooe 


Benzoic  acid 


Phenol 


2-Methyl  n^hthalene 


2-Methylpheool 


2,4-Dimethylpheaol 


4-Methylphenol 


PCB  Aroclor  1260 


Grease  and  oil  (mg/kg) 


Acenaphtheae 


Anthracene 


Benzo(a)anthracene 


Beozo(a)pyrene 


Beazo(g,h,i)petylene 


Ben2o(k)fluorBnthene 


bia(2-ethylhexyl)phthalate 


Butyl  benzyl  phthalate 


Chrysene 


Dibeozo(a,h)anthracene 


Diethyl  phthalate 


Dimethyl  phthalate 


Di-n-butyl  phthalate 


Di-n-octyl  phthalate 


Fluorene 


Fluoranthene 


lDdeoo(l  ,2,3-cd)pyrene 


Naphthalene 


Nitrobenzene 


N-fiitrosodi 


PtMnanthrene 


Pyrene 


II 


6,300 


13,000 


1,800 


69,000 


1,400 


13,000 


1,700 


2,300 


4,200 


27,000 


340 


760 


2,000 


1,400 


1,100 


2,000 


6,000 


220 


1,700 


270 


380 


120 


550 


140 


510 


3,800 


1,300 


5,800 


620 


1,600 


3,200 


2,900 


McLaren,  1986 

Boring 

Report  Page 

Number 

Number 

5.0  -  26.0 

22CWS01 

81-82 

59.5  -  60.0 

22SSB03 

81-82 

5.0  -  26.0 

22CWS01 

81-82 

5.0  -  26.0 

22CWS01 

81-82 

44.0  -  44.5 

22CWS01 

81-82 

59.5  -  60.0 

22SSB03 

81-82 

44.0  -  44.5 

22CWS01 

81-82 

44.0  -  44.5 

22CWS01 

81-82 

44.0  -  44.5 

22CWS01 

81-82 

5.0  -  26.0 

22CWS01 

81-82 

5.0-26.0 

22CWS01 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

-  81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5-18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5-18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5-18.5 

22WSB03 

81-82 

59.0  -  59.5 

22SSB01 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

21.25 

SB03-J 

59.5  -  60.0 

22SSB03 

81-82 

64.0  -  64.5 

22SSB02 

81-82 

5.5  -  18.5 

22WSB03 

81-82 

1  5.5  -  18.5 

22WSB03 

81-82 

OUCSAntl223940ki 
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TABLE  2-4.  (Continued) 


CS  22  (Continued) 


Contaminant 


McLaren,  1986 

Boring 

Report  Page 

Number 

Number 

1 ,2-Dichlorobeozene 

59,000 

17.25 

SB05-J 

1 ,4-Dichlorobenzene 

42,000 

17.25 

SB05-J 

3 ,4-Beazofluoranthene 

1,100 

5.5  -  18.5 

22WSB03 

p,p’-DDD 

160 

17.5 

SB05-J 

p,p’-DDE 

58 

16 

SB06-J 

p,p’-DDT 

162 

1.25 

SB15-J 

Arochlor  1260 

2,100 

1.0 

SBOl-J 

BHC  Gamma 

4.4 

16.25 

SB03-J 

2 , 3 , 7 , 8-tetrachlorodibenzo-p- 
dioxin 

2,600 

17.75 

SB06-J 

tetrachlorodibenzo-p-dioxin 

2,600^ 

17.75 

SB06-J 

pentachlorodibenzo-p-dioxin 

7,700 

10.0 

SB06-J 

hexachlorodibenzo-p-dioxin 

29,000 

10.0 

SB06-J 

octachlorodibenzo-p-dioxin 

33,000 

10.0 

SB06-J 

2,3 ,7, 8-ietrichlorodibenzo- 
fiiran 

3,000 

17.75 

SB06-J 

tetrachlorodibenzofuran 

3,000 

17.75 

SB06-J 

pentachlorodibenzofuran 

2,700 

6.25 

SB14-J 

hexachlorodibenzofuran 

mmm 

6.25 

SB14-J 

heptachlorodibenzofuian 

2,760 

25 

SB14-J 

octachlorodibenzofuran 

2,000 

10.0 

SB06-J 

Soil  Results 


Toluene 

22 

64.5  -  65.0 

28SSB02 

86 

bis(2-«thylhexyl)phthalate 

310 

69.0  -  69.5 

28SSB03 

86 

Di-n-butyi  phthalate 

180 

69.0  -  69.5 

28SSB03 

86 

Soil  Results 


Acetone 

550 

8.5  -  9.0 

32SSB02 

87 

Grease  and  oil  (mg/kg) 

440 

24.0  -  24.5 

32WSB01 

87 

bis(2-ethylliexyl)phthalate 

940 

24.0  -  24.5 

32WSB01 

87 

N-nitroeodiphenylamine 

180 

24.0  -  24.5 

32WSB01 

87 

Soil  Gas  Results 


FRL  41*  14  Fraon  12 


Freon  113 


17.5 

SB09-J 

17.5 

SBIO-J 

OUCSAP/02239«Ski 
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TABLE  2-4.  (Continued) 


u 

IC 

Contaminant 

Maximum 

Concentration 

(Mntt) 

Sample 
Depth 
(ft  BGS) 

Boring 

Number 

McLaren,  1986 
Report  Page 
Number 

il  FRL  41  (Continued)  f 

Vinyl  Chloride 

7,000 

71 

SB07-J 

m 

1 ,  l-Dichloroethene 

460 

2.5 

SBOl-J 

cis-1 ,2-Dtcliloroethene 

3,000 

71 

SB07-J 

* 

tnns- 1 ,2-Dicliloroethene 

3,900 

80 

SB05-J 

m 

1 , 1 , 1 -Trichloroethane 

19 

7.5 

SBOl-J 

m 

Trichloroethene 

78,000 

80 

SB08-J 

Tetnchloroethene 

280 

2.5 

SB07-J 

Benzene 

40,000 

SO 

SB08-J 

* 

Toluene 

4,900 

80 

SB05-J 

* 

m,p-xylene 

8,700 

80 

SB05-J 

_ 

o-xylene 

1.300, 

80 

SB05-J 

* 

1  Soil  Results:  || 

Acetone 

1,900 

19.5  -  20.0 

41CWS01 

92 

Chloroform 

12 

19.5  -  20.0 

41CWS01 

92 

Tetrachloroethylene 

18 

79.5  -  80.0 

41SSB01 

92 

Trichloroethene 

49 

94.0 

SB08-J 

m 

2-Butanone 

390 

3.0  -  3.5 

41WSB02 

92 

Grease  and  oil  (mg/kg) 

840 

14.5  -  15.5 

41CWS01 

92 

bis(2-ethylhexyl)phthalate 

1,600 

14.5  -  15.5 

41CWS01 

92 

Di-n-butyl  phthalate 

460 

49.0  -  49.5 

41SSB01 

92 

N-nitroaodiphenylamine 

220 

2.0  -  2.5 

41WSB01 

92 

1 ,2-Dichlorobenzeae 

1,300 

15.75 

SB03-J 

* 

1 ,4-DichloTobenzeoe 

410 

14.5  -  15.5 

41CWS01 

92 

p,p’-DDD 

3.6 

0.5 

SB04-J 

* 

p,p’-DDE 

57 

0.5 

SBIO-J 

p.p’-DDT 

17 

0.5 

SBIO-J 

* 

Arochlor  1260 

54 

15.75 

SB03-J 

♦ 

Hexachlorodibenzo-p-dioxin 

1,200 

12.75 

SB02-J 

Heptachlorodibenzo-p-dioxin 

4,400 

12.75 

SB02-J 

Octachlorodibeoao-p-dioxin 

8,000 

12.75 

SB02-J 

* 

Pentachlorodibenzofunn 

400 

12.75 

SB02-J 

* 

HexachlorodibenzoAiran 

400 

12.75 

SB02-J 

HeptachkModibenxoAiran 

800 

12.75 

SB02-J 

m 

OUCSAP/O223944kf 
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Contaminant 


FRL  41  (Continued) 


CS42* 


Soil  Gas  Results 


Soil  Results: 


Benzene 


Toluene 


m,p-xylene 


o-xylene 


Benzene 


Chlorobenzene 


Chloroform 


Ethylbenzene 


Styrene 


Toluene 


Total  xylenea 


Acetone 


Methylene  chloride 


cis'l  ,2*Dichloroethene 


Tetrachloroethylene 


Trichloroethylene 


1 , 1  •Dichloroediane 


1 , 1 , 1'Trichloroethane 


1 ,2-Dichloroethane 


1 ,3-Dichloropropyleoe 


2-Butaaoae 


le 

McLaren,  1986 

h 

Boring 

Report  Page 

S) 

Number 

Number 

Octachlorodibenzofiiran 

700 

12.75 

SB02-J 

Freon  12 

1,200 

71 

SB04-B 

Freon  113 

15,000,000 

40 

SB14-J 

Vinyl  Chloride 

3,800,000 

40 

SB14-J 

1 , 1-Dichloroethene 

220,000 

90 

SB15-J 

cis- 1 ,2-Dichloroethene 

21,000,000 

40 

SB14-J 

trans-1 ,2-Dichloroethene 

88,000 

60 

SB07-J 

1,1, 1-Trichloroethane 

300,000 

40 

SB12-J 

Trichloroethene 

6,600,000 

50 

SB14-J 

Tetrachloroethene 

640,000  ' 

90 

SB16-J 

5,500 


3,100,000 


130,000 


13,000 


120 


2,100 


340 


12,000 


460 


9,900 


76,000 


93,000 


2,500 


130 


2,500 


490.000 


46 


3 


91 


27.5 


80 


60 


61.0 


39.5  -  40.0 


39.5  -  40.0 


51.0 


2.0  -  8.5 


51.0 


51.0 


51.0 


71.5 


61.0 


14.5  -  15.0 


51.0 


39.5  -  40.0 


81.0-81.5 


51.0 


14.5  -  15.0 


49.5- 


SB08-J 


SB05-J 


SB03-J 


SB06-J 


SB02-J 


42SSB03 


42SSB03 


SB15-J 


42CWS01 


SB15-J 


SB15-J 


SB15-J 


SB15-J 


SB02-J 


42WSB02 


SB15-J 


42SSB03 


42CWS01 


SB15-J 


42WSB02 


42WSB02 


98-100 


98-100 


CS  42  (Continued) 


2*Hexanone 


CS43 


4-Methyl-2-pentanone 


trans-l  ,2-Dichloroethyleoe 


1 ,2-Dichloropropane 


Dichlorobromomethane 


Boizoic  acid 


Phenol 


2-Methyl  naphthalene 


2-MethylphenoI 


2,4-Diinethylphenol 


4-Chloroaniline 


4-MethyIphenoI 


Dibenzofiiran 


Grease  and  oil  (mg/kg) 


PCB  Aroclor  1254 


Acenaphthylene 


bis(2-ethylhexyl)phthalate 


Di-n-butyl  phthalate 


Fluotene 


Naphthalene 


N-nitTOsodiphenylamine 


Phenanthrene 


1 ,2-Dichlorobenzeiie 


1 ,4-Dichlorobenzieoe 


2,6'Dinitn>toluene 


’-DDD 


E 


pj)’-DDT 


Arochlor  1260 


Soil  Results 


17  Acetone 


Benzene 


Chlorobenzene 


3,500 

39.5  -  40.0 

42SSB03 

6.400 

39.5  -  40.0 

42SSB03 

3,400 

14.5  -  15.0 

42WSB02 

1,800 

14.5  -  15.0 

42WSB02 

27 

39.5  -  40.0 

42SSB03 

1,000 

39.5  -  40.0 

42SSB03 

15,000 

28.25 

SB05-J 

13,000 

39.5  -  40.0 

42SSB03 

540 

39.5  -  40.0 

42SSB03 

710,000 

31.5 

SBll-J 

120 

49.0  -  49.5 

42SSB01 

100,000 

28.25 

SB05-J 

1,200 

49.0  -  49.5 

42SSB01 

9,600 

3.0-  11.0 

42WSB02 

1,200 

3.0-  11.0 

42WSB02 

150 

39.5  -  40.0 

42SSB03 

7,500 

2.0  -  8.5 

42CWS01 

750 

39.5  -  40.0 

42SSB03 

560 

39.5  -  40.0 

42SSB03 

12,000 

20.25 

SB07-J 

280 

34.5  -  35.0 

42SSB04 

520 

39.5  -  40.0 

42SSB03 

460,000 

20.75 

SB05-J 

1,400 

20.75 

SB05-J 

690 

39.5  -  40.0 

42SSB03 

630 

20.5 

SB05-J 

1.7 

0.25 

SB08-J 

28 

0.5 

SB04-J 

870 

24 

SB16-J 

McLaren,  1986 
Boring  Report  Page 
Numbtf  Number 


98-100 


98-100 


98-100 


98-100 


98-100 


98-100 


.5-40. 


9i 


43SSB02 


20.5  -  21.0  43WSB01 


7.0  -  21.0  43CWS02 


106-107 


106-107 


106-107 


TABLE  2-4.  (Continued) 


McLaren,  19 
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Nunber  Number 


Chloroform 

29 

10.0  -  14.5 

Methylene  chloride 

160 

39.5  -  40.0 

Ethylbenzene 

490 

10.0  -  14.5 

Toluene 

520 

7.0  -  21.0 

Total  xylmes 

2,300 

7.0-21.0 

2-Hexanone 

130 

10.0  -  14.5 

2-Chloroethylvinyl  ether 

23 

10.0  -  14.5 

4-Methyl-2-pentanone 

880 

10.0  -  14.5 

Benzoic  acid 

48.000 

7.0-21.0 

Benzyl  alcohol 

330 

7.0-21.0 

2-Methyl  naphthalene 

3,800 

7.0  •  21.0 

2-Methylphenol 

4,500 

7.0-21.0 

2,4-Dimethyiphenol 

11,000 

5.5  -  19.5 

4-Chloroaniline 

7,200 

7.0-21.0 

4-Methylphenol 

2,600 

5.5  -  19.5 

Dibeozofuran 

510 

7.0-21.0 

Grease  and  oil  (mg/kg) 

17,000 

7.0-21.0 

PCB  Aroclor  1254 

4,600 

7.0-21.0 

Acenaphthene 

370 

7.0-21.0 

Anthracene 

460 

5.5  -  19.5 

Beozo(a)anthracene 

1,100 

5.5  -  19.5 

Beozo(a)pyrene 

430 

44.5  -  45.0 

bis(2-ethylliexyl)phtfaalate 

51,000 

7.0-21.0 

Butyl  benzyl  phthalate 

490 

10.0  -  14.5 

Chrysene 

1,500 

5.5  -  19.5 

Diethyl  i^thalate 

4,600 

7.0-21.0 

Dimethyl  phthalate 

i  140 

10.0  -  14.5 

Di-n-butyl  phthalate 

2,700 

7.0  -  21.0 

Flucreoe 

960 

7.0-21.0 

Fluoranthene 

340 

7.0-21.0 

Naphthalene 

6,100 

7.0-21.0 

Nitrobenzene 

750 

7.0-21.0 

43WSB02 


43SSB02 


43WSB02 


43CWS02 


43CWS02 


43WSB02 


43WSB02 


43WSB02 


43CWS02 


43CWS02 


43CWS02 


43C^'S02 


43WSB01 


43CWS02 


43WSB01 


43CWS02 


43C:WS02 


43CWS02 


43CWS02 


43WSB01 


43WSB0i 


43CWS02 


43CWS02 


43WSB02 


43WSB01 


43CWS02 


43WSB02 


43CWS02 


43CWS02 


43CWS02 


43CWS02 


43CWS02 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


106-107 


OUCSAr/022394}k« 
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PO  ^ 


TABLE  2-4.  (Continued) 


n: 

IC 

Contaminant 

Maximum 

Concentration 

(i(g/kg) 

Sample 
Depth 
(ft  BGS) 

Boring 

Number 

McLarm,  1986 
Report  Page 
Number 

II  CS  43  (Continued)  || 

N-nitrosodipheoylanune 

1.100 

7.0-21.0 

43CWS02 

106-107 

Pheoanthiene 

1.800 

5.5  -  19.5 

43WSB01 

106-107 

1 .2-Dichlorobeazeae 

20.000 

7.0-21.0 

43CWS02 

106-107 

1 ,3-Dichlorobeazeae 

2.400 

5.5  -  19.5 

43WSB01 

106-107 

1 ,4-Dichlorobeazene 

11.000 

7.0-21.0 

43CWS02 

106-107 

1 ,2,4-Tnclilorobenzeae 

1.900 

7.0-21.0 

43CWS02 

106-107 

2,4-Dinitrotoluene 

1.000 

7.0-21.0 

43CWS02 

106-107 

3,3-Diclilorobeazidine 

190 

5.5  -  19.5 

43WSB01 

106-107 

PRL49 

18 

(No  Results) 

FRL50 

16 

(No  Results) 

PRL51 

U 

(No  Results) 

1  Soil  Results: 

1  CS52 

Dibeozofuran 

500 

9.0-  11.0 

52WSB01 

116 

1 

2-Methyl  naphthalene 

250 

9.0-11.0 

52WSB01 

116 

1 

4,4'-DDD 

410 

9.0-  11.0 

52WSB01 

116 

1 

4,4'-DDE 

150 

9.0  -  11.0 

52WSB01 

116 

Acenaphthene 

970 

9.0  -  11.0 

52WSB01 

116 

Anthracene 

1,200 

9.0-  11.0 

52WSB01 

116 

Benzo(a)anthrBcene 

7.600 

9.0-  11.0 

52WSB01 

116 

Benzo(a)pyreoe 

13,000 

9.0-  11.0 

52WSB01 

116 

Benzo(j,h,i)peTyleoe 

8.700 

9.0-11.0 

<-WSB01 

116 

Beozo(k)fluorantheoe 

14.000 

9.0-  11.0 

^WSBOl 

116 

bis(2-«thylhexyl)phthalate 

470 

9.0-  11.0 

52WSB01 

116 

Chiyaene 

6,200 

9.0-  11.0 

52WSB01 

116 

Dibenzo(a,h)anthiacene 

3,500 

9.0-  ll.O 

S2WSB01 

116 

Fluotene 

670 

9.0-  11.0 

S2WSB01 

116 

Fluoranthene 

4,100 

9.0-  11.0 

S2WSB01 

116 

Indeoo(l  ,2,3-cd)pyreoe 

11,000 

9.0-  11.0 

52WSB01 

116 

Naphthalene 

2,300 

9.0-  11.0 

S2WSB01 

116 

Phenanthrene 

4,200 

9.0-  11.0 

S2WSB01 

116 

Pyrene 

10,000 

9.0-  11.0 

S2WSB01 

116 

3,4-Beozofluotanthene 

14,000 

9.0-  11.0 

S2WSB01 

116 

OUCSAP/Q223940ki 
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TABLE  2-4.  (Continued) 


Site 


FRL  53 


PRL54 


FRL  55 


Contaminant 


N/A I  Trichloroethene 


13  (No  Results) 


Soil  Results 


31 


PRL56 


PRL57 


FRL 


FRL  (3 


FRL  64 


FRL  65 


FRL  66 


11  (No  Results) 


11  (No  Results) 


15  (No  Results) 


14  (No  Results) 


14  I  (No  Results) 


(No  Results) 


12,  (No  Results) 
14, 


CS67 


Soil  Results 


17  Benzene 


Chlorobenzieoe 


Ethylbenzene 


Toluene 


Total  xylenes 


Trichloroethylene 


1 ,2-Dichloroethane 


tnuis-1 ,2-Dichloroethyleae 


Vinyl  chloride 


thalene 


2-Meihylpheaol 


2,4'Diinethylphenol 


4-Methylpiienol 


Maximum 

Concentration 


200 


McLaren,  1986 
Boring  Report  Fage 
Number  Number 


Toluene 

630 

Trichloroethylene 

380 

trans- 1 ,2-Dichloroethyleae 

1,300 

1 .  l-Dichloroethyleoe 

4,100 

1 . 1  -Dichloroethaae 

720 

1,1,  l-Trichloroethane 

430 

4-Methyl-2-pentano(tc 

1,000 

79.5- 


79.5  -  80.0 


79.5  -  80.0 


79.5- 


79.5- 


79.5- 


79.5  -  80. 


m 


55WSB01 

121 

55WSB01 

121 

55WSB01 

121 

55WSB01 

121 

55WSB01 

121 

55WSB01 

121 

55WSB01 

121 

110 

1.5  -  7.5 

67WSB01 

140 

3,100 

1.5  -  7.5 

67WSB01 

140 

220 

1.5  -  7.5 

67WSB01 

140 

630 

1.5- 7.5 

67WSB01 

140 

840 

1.5 -7.5 

67WSB01 

140 

1,600 

3.0  -  4.5 

67WSB03 

140 

870 

1.5  -  7.5 

67WSB01 

140 

3,000 

1.5  -  7.5 

67WSB01 

140 

1.5  -  7.5 

67WSB01 

140 

3,200 

1.5  -  7.5 

67WSB01 

140 

4,100 

1.5 -7.5 

67WSB01 

140 

9,300 

1.5  -  7.5 

67WSB01 

140 

5,100 

1.5  -  7.5 

67WSB01 

140 

OUCSAr/0222940ki 
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TABLE  2-4.  (Continued) 


CS  d7  (Continued) 


Contaminant 


T richlofoethy  lene 


cia-l  ,2-DicUoroethene 


1 .2-Dicliloroethaae 


thalene 


4,4'-DDD 


4,4'-DDE 


Hydrocaibona  (ppm) 


Di-n-butyl  phthalate 

1,900 

Indeno(l  ,2,3-cd)pyreae 

310 

Naphthalene 

4,000 

Phenanthrene 

1,300 

Pyrene 

1,000 

1 ,2-Dichloroben2eae 

21,000 

1 ,3-Dichlorobeazeae 

890 

1 ,4-Dichloroben2ene 

4,400 

1 ,2,4-Trichlorobeazene 

1,900 

Soil  Gas  Results: 

Freon  12 

2,800- 

Freon  113 

10 

Vinyl  Chloride 

13,000 

1 , 1  -Dichloroethene 

5,300 

cis- 1 ,2-Dichloroethene 

120,000 

trans-l  ,2-Dichloroethene 

2,200 

1 , 1 , 1-Trichloroethane 

1,700 

TricUoroethene 

2,100,000 

T etrachloroetheoe 

86,000 

Toluene 

3,000 

m,p-xyleae 

4,500 

o-xylene 

800,000 

Soil  Results: 

Chlorobenzene 

210 

Total  xylenes 

400 

Sample 
Depth 
(ft  BGS) 


1.5 -7.5 


.5 


1.5 -7.5 


1.5 -7.5 


1.5  -  7.5 


1.5  -  7.5 


1.5  -7.5 


1.5  -  7.5 


1.5  -  7.5 


.5 


.5 


27.5  and  40 


70 


SO 


60  and  90 


.5 


90 


90 


90 


60 


90 


.5 


.5 


72.25 


72.25 


71.5-72.0 


.5 


.5 


.5 


.5 


McLaren,  19 
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67WSB01 

140 

67CWS01 

140 

67WSB01 

140 

67WSB01 

140 

67WSB01 

140 

67WSB01 

140 

67WSB01 

140 

67WSB01 

140 

67WSB01 

140 

SB03-J 


SB04-J 


SBOl-J 


SB05-J 


SB05-J 


SB03-J 


SB03-J 


SB04-J 


SB02/04-J 


SB03-J 


SBOl-J 


SB04-J 


68WSB02 


68WSB02 


SBOl-J 


SBOl-J 


68WSB02 


68WSB02 


68WSB02 


68WSB02 


68WSB02 


OUCSAP/022294^ki 
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(t  oe 


TABLE  2-4.  (Continued) 


Contaminant 


FKL  68  (Continued) 


bis(2-ethylhexyl)phthalate 


Naphthalene 


1 ,2-Dichloroben2eoe 


1 ,4-Dichlorobeozene 


p,p’-DDE 


Arochlor  1260 


Soil  Gas  Results 


Soil  Results: 


Benzene 


Toluene 


m,p-xylene 


o-xylene 


Benzene 


Chlorobenzene 


Ethylbenzene 


Toluene 


Total  xylenes 


Trichloroethylene 


trans-l  .2-Dichloroethylene 


Vinyl  diloride 


Phenol 


hthalene 


2-Methylpbenol 


Freon  12 

220 

Freon  113 

190 

Vinyl  Chloride 

13,000 

1 , 1-Dichloroethene 

4,400 

cis-l  ,2-Oichloroethene 

10,000 

trans- 1 ,2-Dichloroethene 

5,200 

1 . 1 , 1 -Trichloroethane 

2,000 

Trichloroethene 

10,000 

Tetrachloroethene 

1,200 

18.5 

SBll-J 

18.5 

SBll-J 

18.5 

SBll-J 

18.5 

SBll-J 

6.5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

13.0  -  18.0 

69CWS02 

6.5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

13.0  •  18.0 

69CWS02 

6;5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

6.5  -  15.5 

69CWS01 

McLaren,  1986 
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Ninnbv  Number 


68WSB02 


68WSB02 


68WSB02 


6gWSB02 


SB05-J 


SB05-J 


SBOl-J 


SBIS-B 


SBll-J 


SB06-J 


SB06-J 


SBOS-J 


SB13-J 


SBOl-J 


SB02-J 


OUCSAP/0222940IU 
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TABLE  2-4.  (Continued) 


n 

IC 

Contaminant 

Maximum 

Concentration 

(»S/kC) 

Sample 

Depth 

(ftBGS) 

Boring 

Numbtf 

McLaren,  1986 
Report  Page 
Number 

1 CS  69  (Continued)  | 

1 

2.4'Dimethylpheaol 

2,900 

6.5  -  15.5 

69CWS01 

147 

1 

4-MethylphenoI 

2,300 

6.5  -  15.5 

69CWS01 

147 

1 

Hydrocarbons  (ppm) 

65 

6.5  -  15.5 

69CWS01 

147 

1 

bis(2-ethylhexyl)phthalate 

2,700 

6.5  -  15.5 

69CWS01 

147 

1 

Diethyl  phthalate 

140 

13.0  -  18.0 

69CWS02 

147 

1 

Di-n-butyl  phthalate 

470 

13.0  -  18.0 

69CWS02 

147 

1 

Fluoranthene 

150 

13.0-18.0 

69CWS02 

147 

1 

Naphthalene 

1,700 

6.5  -  15.5 

69CWS01 

147 

1 

Phenanthrene 

200 

13.0  -  18.0 

69CWS02 

147 

1 

Pyrene 

250 

13.0-  18.0 

69CWS02 

147 

1 ,2-Dichlorobenzene 

8,700  , 

6.5  -  15.5 

69CWS01 

147 

1 , 3-Dichlorobenzeae 

620 

6.5  -  15.5 

69CWS01 

147 

1 ,4-Dichlorobenzeae 

6,000 

6.5  -  15.5 

69CWS01 

147 

p,p’-DDD 

no 

13.25 

SB12-J 

p,p’-DDE 

2.6 

0.75 

SB13-J 

* 

p,p’-DDT 

15 

0.75 

SB13-J 

hexachlorodibenzo-p-dioxin 

1,800 

13.0 

SB02-J 

hq)tachlorodibenzo-p-dioxin 

20,000 

12.5 

SB07-J 

m 

octachlorxxlibenzo-p-dioxin 

16,000 

13.0 

SB02-J 

m 

bexachlorodibenzofuran 

700 

12.5 

SB07-J 

heptachlorodibenzofuran 

4,900 

12.5 

SB07-J 

m 

octachloTodibenzofuran 

8,200 

12.5 

SB07-J 

*  Site  is  in  OU  Cl. 

*  Date  from  Jacobs  Engineering  investigation  of  OU  Cl  (no  r^rt  as  of  this  date). 
**  Data  from  1990  sampling  by  McClellan  AFB  Environmental  Management. 


McLaren  data  from:  McLaren,  1986.  Technical  Memorandum  for  the  Shallow  Investigation  Program  in  Areas 
A,  B,  C,  and  Other  Sites  —  Part  V  —  Area  C,  May,  1986.  Prepared  for  D^witment  of  the  Air  Force  — 
Sacramento  Air  Logistics  Center  —  McQellan  AFB,  CA. 


OUCSAr/033294rikM 
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3.0  CONCEPTUAL  MODELS  FOR 
OPERABLE  UNIT  (OU)  C 


CoDC^tual  models  provide  a  frame¬ 
work  for  the  remedial  investigation  (RI)  in 
which  contaminants,  sources,  migration  path¬ 
ways,  exposure  routes,  and  potential  recq)tors 
can  be  characterized.  The  models  relate  con- 
c^tual  pictures  that  summarize  site-specific 
details,  identify  data  gaps,  and  provide  the 
structure  for  decision-making.  Conceptual 
models  are  composed  of  tables  and  figures  that 
portray  what  is  currently  known  about  a  speci¬ 
fic  location  or  a  geographic  area  (such  as  a 
location  or  an  Opo-able  Unit),  and  are  based 
on  real  data.  Details  or  'data  gaps*  are^ded 
as  the  investigation  proceeds  and  wi^^^^ 
sented  as  addendums  to  this  doctunenTSM/or 
in  the  OU  C  RI  report.  The  field  sampling 
plans  in  Section  S  are  conc^rual  models  for 
specific  locations  within  OU  C.  The  concq>- 
tual  model  for  OU  C,  as  a  whole,  is  discussed 
below. 


3.1  Contaminant  Types  and  Affected 
Media 


Contaminants  have  been  detected  in  the 
environmental  media  of  OU  C  during  previous 
investigations.  Analyses  of  subsurface  soil  and 
groundwater  samples  indicate  that  volcaUe 
organic  compounds  (VOCs).  semivolatUe 
organic  compounds  (SVOCs),  polycyclic  aro- 
^  matic  hydrocarbons  (PAHs),  pesticides,  and 
^isi^-^riorganic  constituents  (cyanide,  metals)  have 
been  discharged  to  soils  from  locations 
formerly  used  as  disposal  or  burial  pits 
^CH2M  HILL,  1993).  Soil  gas  sampling  and 
analyses  indicate  that  VOCs  and  methane  are 
present  in  die  vapor  phase  above  forma'  waste 
disposal  pits  (Radian,  1988b;  CH2M  HILL, 
1993)  and  that  VOCs  are  present  in  soil  gas 
throughout  the  vadose  zone  adjacent  to  OU  Cl 
(Jacobs,  1992b).  Petroleum  hydrocarbons, 


SVOCs,  VOCs,  PAHs,  and  inorganic  constitu¬ 
ents  have  been  detected  in  sediments  sampled 
from  stream  courses  and  surface  drainages 
within  OU  C  (Radian,  1990;  Radian,  1993). 
Surface  water  samples  from  those  same  stream 
courses  and  drainages  yielded  detectable 
concentrations  of  petroleum  hydrocarbons, 
VOCs,  SVOCs,  and  metals  (Radian,  1990). 

The  greatest  concentration  of  VOCs  (68,000 
Hg/L  trichloroethene)  in  groundwater  beneath 
McQellan  Air  Force  Base  (AFB)  was  deteaed 
in  samples  from  Monitoring  Well  (MW)  128  in 
OU  C  (Radian,  1987).  Inorganic  constituents 
at  concentrations  exceeding  Maximum  Contami¬ 
nant  Levels  (MCLs)  have  also  been  reported  in 
groundwater  (Radian,  1986-1993). 

3.2  Migration  Pathways  and  Potential 

Receptors 

Contaminants  detected  in  OU  C  pose 
environmental  concerns  because  of  their  poten¬ 
tial  to  be  released  from  sources  to  migration 
pathways  and,  via  the  pathways,  to  human  or 
ecologic  rec^tors.  Primary  and  secondary 
sources  and  release  mechanisms,  migration 
pathways,  and  potential  receptors  of  con¬ 
taminants  in  OU  C  are  shown  in  Figure  3-1 . 
Potential  migration  pathways  that  may  carry 
contaminants  from  OU  C  to  human  or  ecologic 
recq>tors  are  the  atmosphere,  workspace 
Ondoor)  air,  surface  soil,  surface  water,  and 
groundwater  are  illustrated  in  Figure  3-2. 

The  available  analytical  data  indicate 
that  surface  water,  groundwater,  and  outdoor 
air  are  the  only  pathways  known  to  be  com¬ 
plete  in  OU  C.  Migration  pathways  that  are 
potentially  complete  now  and  should  be  eval¬ 
uated  during  the  OU  C  RI  include  surface 
soils,  workspace  air,  and  the  ecological  food 
chain.  Migration  pathways  that  are  not  com¬ 
plete,  but  could  be  complete  in  the  future,  are 
residential  (indoor)  air  and  homegrown  foods. 
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Figure  3-1.  Conceptual  FVamework  for  Operable  Unit  C 


3J  Indicated  Data  Needs 

To  serve  its  intended  purpose  in 
decision-making,  the  OU  C  conceptual  model 
will  be  completed  through  the  filling  of  data 
gaps  for  each  site  during  the  RI.  Users  and 
end  uses  of  the  conceptual  model  determine 
the  categories  of  information  that  must  be 
compiled  to  complete  the  model.  Data  gaps 
identified  in  the  model  are  shown  in  Table  3-1. 

The  principal  uses  of  the  model  will 
be: 

•  To  guide  or  facilitate  Rl  decision¬ 
making.  including: 

—  The  need  for  contaminant  trans¬ 
port  modeling; 

—  Pathways  and  receptors  to  be 
evaluated  in  screening  and  base¬ 
line  risk  assessment; 

—  Pathways  and  receptors  to  be 
evaluated  in  ecological  risk 
assessment;  and 


—  Exceedances  of  regulatory  le'^ls 

(e.g..  Applicable  or  Relevant  and 
Appropriate  Requirements)  by 
contaminant  concentrations  in 
each  medium. 

•  To  guide  FS  decision-making, 

including: 

—  Selection  of  remedial  technolo¬ 
gies;  and 

—  Development  of  remedial  alterna¬ 
tives  that  are  protective  of  human 
health  and  the  environment. 

3.4  Updating  Conceptual  Models 

The  conceptual  model  for  each  location 
md  for  ail  of  OU  C  will  be  updated  with  new 
data  as  the  RI  proceeds.  The  model  will  be 
reassessed  periodically  to  determine  if  any 
additional  sources,  release  mechanisms,  migra¬ 
tion  pathways,  or  receptors  should  be  added. 
The  revised  conceptual  model  will  be  used  to 
identify  data  needs  to  be  filled  in  the  next 
phase  of  investigation.  If  there  are  no  addi¬ 
tional  data  needs  identified,  the  model  will  be 
complete.  Completed  models  will  be  the  basis 
of  the  RI  Report,  and,  if  necessary,  the  FS. 


TABLE  3-1.  DATA  GAPS  IN  THE  OU  C  CONCEPTUAL  MODEL 


Model  Category 


Data  Need 


CoUectioa  Method 


Primary/secondaiy  All  primary  releaae  mechanisms 
sources 


Physical  evidence  of  wastes  or  staining;  field 
measurements-Level  II;  Level  m  confirmation. 


Secondary  release  Contaminant  types  and  behavior;  VOCs 

mechanisms  in  groundwater 


Current  or  future  Soil  gas  flux  to  air;  soil  gas  flux  to 
migration  pathways  groundwater; 


Surface  soil  contaminants; 


Identification  through  Level  IQ  analyses  of  surface 
•oil,  deeper  soils,  soil  gas,  and  groundwater. 

Level  in  analysis  of  VOCs;  Level  Q  or  IQ  analysis 
of  VOCs  in  d^  soil  gas;  physical  parameters  of 
soil  for  transport  modeling. 

Level  IQ  analysis  of  surface  soils. 


Eoologic  food  chain 


Ecologic  receptors  and  potential  predators. 


Potential  receptors  Transport  directions  and  migration  rate 


Groundwater  elevadons;  physical  parameters;  local 
meteorological  data. 
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4.0  REMEDIAL  INVESTIGATION  (RI) 
DECISION  PROCESS  FOR  PHASE  I 

The  Phase  I  Operable  Unit  (OU)  C 
decision  process  provides  the  framework  to 
develop  location-specific  data  quality 
objectives  (DQOs),  characterize  risks,  and 
prioritize  areas  of  investigation.  The  ultimate 
goal  of  the  decision  process  for  Phase  I  is  to 
obtain  sufficient  information  to  identify  source 
areas  and  to  set  priorities  for  remedial 
investigation  phases  or  remedial  actions  (see 
Figure  1-5  in  Section  1). 

4.1  Data  Quality  Objectives 

Data  quality  objectives  (DCJOs)  are 
qualitative  and  quantitative  statements  about 
the  quality,  quantity,  and  type  of  data  needed 
to  make  decisions  during  the  remedial  investi¬ 
gation/feasibility  study  (RI/FS).  The  develop¬ 
ment  of  DQOs  is  a  systematic  and  iterative 
process  to  evaluate  and  identify  the  data 
needed  (Figure  4-1).  Data  quality  objectives 
are  developed  to: 

•  Promote  communication  among  all 
parties  involved  in  the  Rl/FS; 

•  Focus  planning  for  data  collection; 

•  Provide  structure  and  organization  for 
complex  issues; 

•  Ensure  that  sufficient  data  will  be 
collected  to  meet  project  objectives; 
and 

•  Set  realistic  expectations  about  data 
usability  and  the  level  of  uncertainty 
associated  with  missing  an  area  of 
contamiruxtion. 

The  outcome  of  the  DQO  process  must 
include: 


•  A  clear  statement  of  the  decision  (s)  to 
be  made; 

•  Detailed  specifications  about  the  type, 
quantity,  and  quality  of  data  needed  to 
support  the  decision; 

•  Comparison  criteria  or  processes  that 
will  be  used  to  make  the  decision;  and 

•  An  estimate  of  the  uncertainty  (or  con¬ 
fidence)  associated  with  a  decision. 

The  U.S.  Environmental  Protection 
Agency  (U.S.  EPA)  recently  revised  its 
guidance  on  implementing  the  DQO  process  to 
incorporate  a  more  quantitative  approach  to 
DCXls  through  sutistical  sampling  designs 
(U.S.  EPA,  1992;  U.S.  EPA.  1993a) 
McClellan  AFB  has  adopted  this  statistical 
approach  in  areas  where  a  clear  remediation  or 
no  further  investigation  (NFI)  decision  cannot 
be  made  based  on  a  judgmental  sampling 
design  and  an  estimate  of  the  uncertainty 
associated  with  a  wrong  decision  is  needed. 
Phase  I  sampling  designs  will  be  based  on  best 
professional  judgment,  targeting  suspected 
source  areas  and  discharge  points.  During 
subsequent  phases  of  the  investigation, 
statistical  designs  may  be  used  in  areas  where 
sufficient  data  has  not  been  collected  to  make  a 
remedial  decision  or  to  recommend  NFI. 

4.2  DQO  Process  for  OU  C 

Data  quality  objectives  were  derived 
for  the  field  sampling  and  analysis  program 
and  for  the  ensuing  data  evaluation  tasks. 

4.2.1  Field  DQOs 

The  primary  elements  of  the  DQO 
process,  shown  in  Figure  4-1,  and  how  they 
have  been  implemented  in  the  OU  C  Field 
Sampling  Plans  (FSPs)  are  discussed  below. 
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Data  Quality  Objectives  Process 
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Figure  4-1.  Data  Quality  Objectives  Process 


State  the  Problem  to  be  Resolved 


Uncertainty  Limits 


Chemical  substances  used,  stored,  and 
disposed  in  OU  C  may  have  contaminated  the 
surface  and/or  subsurface  envirorunent. 

Identify  the  Decision  to  be  Made 

The  first  decision  is  to  determine  if 
contaminants  have  been  released  at  a  location 
and,  if  so,  what  concentrations  are  present  and 
what  is  the  estimated  mass  of  contamination. 

Identify  Inputs  to  the  Decision 

Inputs  include  the  quality,  quantity,  and 
type  of  data  that  will  be  sufficient  to  make 
decisions.  Quality  refers  to  the  analytical  level 
of  data  collected  and  the  necessary  detection 
limit.  Quantity  refers  to  the  amount  of  data 
necessary  to  make  remedial  decisions.  The 
type  refers  to  the  physical  and  chemical  data 
needed  for  each  matrix  sampled. 

Boundaries  of  ilie  Study 

The  boundaries  are  physical  limits  on 
sample  collection.  It  is  a  horizontal  and 
venical  definition  of  the  area  under 
investigation. 

Decision  Rules 

Decision  rules  are  if/then  statements 
phrased  to  make  yes/no  decisions.  Identifying 
decision  rules  early  ensures  that  appropriate 
analytical  methods  and  detection  limits  will  be 
selected,  and  helps  determine  the  number  of 
samples  needed.  Any  ARARs  or  presumptive 
remedies  relevant  to  McClellan  AFB  will  be 
incorporated  in  the  decision  rules  for 
subsequent  phases  of  investigation. 


Phase  I  uncertainty  will  be  addressed  in 
terms  of  analytical  precision,  accuracy,  repre¬ 
sentativeness,  comparability,  and  complete¬ 
ness.  If  Phase  I  uncertainty  criteria  are  met, 
the  data  may  be  sufficient  to  recommend  the 
need  for  remedial  action  or  NFI  at  a  location 
(criteria  for  NFI  locations  are  stated  in  the  NFI 
Consensus  Statement  [McClellan  AFB, 

1993d]).  If  the  uncertainty  criteria  and  data 
are  not  sufficient  to  make  decisions,  additional 
data  to  perform  a  baseline  risk  assessment  may 
be  collected  using  a  statistical  sampling  design. 

For  statistical  sampling  designs  (to  be 
employed  during  Phases  ll/III),  several  con¬ 
straints  on  uncertainty  will  be  included  in  the 
sampling  design  process.  The  constraints  will 
be  stated  in  quantitative  terms  that  estimate  the 
probability  of  making  a  wrong  decision,  such 
as: 

•  A  20%  probability  of  remediating  a 
location  which  does  not  need  remedi¬ 
ation  (called  false  positive);  or 

•  A  10%  probability  of  not  remediating  a 
location  that  should  be  remediated 
(called  false  negative). 

The  EPA  Guidance  for  Data  Usability 
in  Risk  Assessment  recommends  a  false  positive 
risk  of  20%  (a  confidence  level  of  80%);  a 
10%  false  negative  risk  (a  power  of  90%);  and 
a  Minimum  Detectable  Relative  Difference 
(MDRD)  of  10  to  40%  for  data  sufficiency  for 
a  baseline  risk  assessment.  The  MDRD  is  the 
difference  between  the  average  concentration 
present  at  a  location  and  a  comparison  level 
(such  as  background  concentrations  in  soil, 
state  or  federal  action  levels,  or  ARARs) 
divided  by  the  comparison  level  and  expressed 
as  a  percentage. 
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Sample  Design 

The  previous  DQO  elements  lead  to 
optimizing  the  design  of  the  sampling  plan. 
The  design  is  dependent  on  the  suspected 
source  and  contaminant  type  and  any  existing 
physical  and  analytical  data.  The  specific 
approaches  to  designing  an  appropriate 
sampling  plan  are  discussed  in  Section  4.3. 

4.2.2  Data  Evaluation  DQOs 

During  Phase  /,  multiple  levels  of 
decisions  will  be  made  to  prioritize  sites  for 
future  remedial  investigation  phases  or  actions 
(Figure  4-2).  The  DQOs  for  data  evaluation 
tasks  are  included  in  Tables  4-1  through  4-10. 
The  same  basic  DQO  process,  as  outlined  in 
Section  4.2.1,  was  used  to  develop  the  data 
evaluation  DQOs. 

4.3  OU  C  Sampling  Plan  Designs 

The  optimal  sampling  design  for  an 
area  is  developed  from  information  on  the 
suspected  source  type,  historical  use,  and  any 
existing  analytical  and  physical  data. 

4.3.1  Groundwater  Characterization 

HydroPunch®  sampling  will  be  con¬ 
ducted  and  groundwater  monitoring  wells  will 
be  installed  to  fill  data  gaps  identified  by  the 
Groundwater  OU  and  the  OU  C  RI  SAP 
teams.  The  rationale  for  selecting  each 
groundwater  sample  location  and  the  data  gap 
to  be  filled  are  defined  in  the  individual  FSPs 
(Section  5). 

4.3.2  Vadose  Zone  Characterization 

Several  types  of  source  areas/discharge 
points  have  been  identified  in  OU  C  (Figure 
2-17).  Areas  that  have  the  same  source  type 


commonly  share  the  same  type  of  suspected 
contaminants.  This  allows  development  of 
standard  contaminant  suites  in  these  areas. 
Samples  from  each  of  the  areas  investigated  in 
OU  C  will  be  analyzed  for  the  applicable 
standard  suite  of  contaminants.  If  additional 
contaminants  of  concern  (COCs)  are  suspect¬ 
ed,  the  individual  FSP  will  outline  the 
rationale  for  the  additional  CCXTs.  Converse¬ 
ly,  if  any  COC  should  be  removed  from  the 
standard  suite  at  a  particular  site,  this  will  also 
be  discussed  in  the  FSP.  The  standard  suite  of 
analytes  for  each  source  type  is  shown  in 
Table  4-11. 

Field  screening  methods  are  quick  and 
cost-effective  tools  for  identifying  areas  with 
the  highest  concentrations.  Screening  methods 
and  tools  (e.g.,  scintillation  counters  and 
immunoassay  test  kits)  will  be  used  where 
applicable.  Ten  percent  of  the  samples  col¬ 
lected  for  field  screening  analysis  will  be  sent 
off  site  for  confirmational  analysis.  If  screen¬ 
ing  results  in  an  area  are  close  to  or  exceed 
comparison  criteria  (e.g.,  clean-up  goals), 
duplicate  samples  will  be  sent  for  off-site 
confirmational  analysis  and  samples  will  be 
collected  in  deeper  intervals  to  help  define  the 
vertical  extent  of  contamination. 

Soil  gas  sampling  for  volatile  organic 
compounds  (VCXTs)  is  effective  for  character¬ 
izing  contaminants  at  a  location  and  identifying 
source  areas.  If  VOCs  are  known  or  suspect¬ 
ed  in  an  area,  then  Phase  I  downhole  soil  gas 
sample  locations  will  be  placed  approximately 
100  feet  apan  in  the  suspected  source  area. 
Additional  soil  gas  samples  may  be  required  to 
fill  data  gaps  during  later  phases  of  the  RI. 
Surface  flux  sampling  may  be  conducted  in 
Phase  II  of  the  RI  after  source  areas  have  been 
better  defined. 
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Figure  4*2.  Conceptual  Design  for  Phase  I  Data  Quality  ObjectI 


TABLE  4-1.  DECISION  LEVEL  II  --  GEOSTATISTICAL  ANALYSIS 
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TABLE  4-3.  DECISION  LEVEL  II  -  GEOLOGICAL  MODELING 
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TABLE  4-6.  DECISION  LEVEL  II  -  VADOSE  ZONE  TRANSPORT  MODELING 
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VOCs  will  be  modeled  with  VAPOUR-T  for  a  minimum  of  30  years  using  both  uncovered  and  covered  (if  the  location  is  now  covered)  scenarios;  and 
Non-VOCs  will  be  modeled  for  30  years  using  simple  analytical  models.  If  30-ycar  model  results  indicate  contaminant  concentrations  will  be  equal  to 
or  greater  than  0. 1  x  MDL,  modeled  interval  will  be  extended  to  50  years. 


TABLE  4-7.  DECISION  LEVEL  II  -  SCREENING  HEALTH  RISK  ASSESSMENT 


\ 
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TABLE  4-8.  DECISION  LEVEL  II  -  ARAR  EVALUATION 


TABLE  4-10.  DECISION  LEVEL  III  -  SITE  PRIORITIZATION 


OUCSAP/022394/Slu 


4-15 


TABLE  4-11.  (Continued) 
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Soil  samples  will  be  collected  at 
various  depths  in  areas  where  non-VOC  con¬ 
tamination  is  suspected  in  the  deep  vadose 
zone  (greater  than  20  feet  BGS).  Within  the 
same  boring,  several  samples  will  be  collected 
and  analyzed  sequentially;  the  shallowest 
sample  will  be  analyzed  first  and  subsequent 
samples  (deeper)  will  be  analyzed  if  concentra¬ 
tions  in  the  shallower  sample  exceed  back¬ 
ground.  This  process  will  be  followed  for 
each  sampling  interval  until  the  vertical  extent 
of  non-VOC  contamination  has  been  deter¬ 
mined.  Samples  collected  for  analysis  by 
methods  with  short  holding  times  (less  than  14 
days)  will  be  analyzed  at  each  depth  sampled. 
For  remaining  samples,  the  laboratory  will  be 
notified  that  sequestial  analyses  will  be 
performed  and  that  holding  times  must  be  met. 
The  deepest  sample  analyzed  for  total  metal 
concentrations  (using  the  sequential  compari¬ 
son  method)  will  also  be  analyzed  for  soluble 
metal  concentrations.  This  sequential  method 
will  not  be  used  in  pits/landfills  where  a 
heterogeneous  mixture  of  contaminants  is 
expected  and  all  samples  collected  will  be 
analyzed. 

Approximately  10  feet  beneath  each 
pit/landfill,  samples  will  be  collected  to 
determine  total  and  soluble  concentrations  of 
inorganic  constituents.  Samples  collected  for 
soluble  metals  will  be  held  in  the  laboratory 
pending  results  of  total  metal  concentrations 
from  each  boring  at  the  site.  The  sample 
beneath  each  pit  which  yields  the  highest  con¬ 
centration  of  inorganic  constituents  relative  to 
the  constituents  toxicity  will  be  analyzed  for 
soluble  metal  concentrations.  (A  constituent’s 
reported  concentration  is  divided  by  its  resi¬ 
dential  preliminary  remediation  goal  [PRG]  to 
obtain  a  weighting  factor.  Weighting  factors 
for  each  sample  are  summed  and  the  sample 
with  the  highest  total  factor  is  analyzed  for 
soluble  concentrations.)  The  shortest  holding 


time  for  these  analyses  is  28  days,  which  will 
be  sufficient  to  drill  all  borings  at  a  site, 
analyze  samples  for  total  concentrations,  make 
comparisons  to  background,  and  analyze  for 
soluble  concentrations. 

Samples  beneath  the  pit/landfill  will 
also  be  analyzed  for  semivolatile  VOCs 
(SVOCs)  soluble  concentrations  of  SVOCs  will 
be  determined  in  Phase  II,  if  necessary,  after 
hot  spots  have  been  identified  from  Phase  I 
data.  The  holding  time  for  SVOC  analysis  is 
not  long  enough  (14  days)  for  SVOC  hot  spot 
identification  and  subsequent  soluble  analysis 
of  that  hot  spot  sample  when  multiple  borings 
are  being  drilled  and  evaluated. 

The  following  strategies  were  used  to 
select  Phase  I  sample  locations  at  specific 
discharge  points  or  areas  in  OU  C: 

Storage  Tanks 

•  If  an  underground  storage  tank  (UST) 
is  in  place,  one  boring  will  be  drilled 
adjacent  to  pipeline  connections  with 
the  tank.  The  tanks  location  will  be 
determined  through  a  record  search  of 
Civil  Engineering  (CE)  files  or,  if 
unsuccessful,  through  magnetic  and 
electromagnetic  geophysical  surveys. 
Boring  locations  selected  in  the  FSPs 
will  be  adjusted  as  necessary  based  on 
survey  results. 

•  If  the  UST  has  been  removed  and  its 
former  location  is  not  precisely  known, 
a  CE  record  search  will  be  conducted. 

A  boring  will  be  placed  in  the  center  of 
the  former  tank  location.  Magnetic/ 
electromagnetic  surveys  will  not  be 
used  to  identify  former  tank  locations 
—  this  method  identifies  buried  metal 
objects.  Ground  penetrating  radar 
(GPR)  has  been  used  to  identify  former 
tank  locations  in  OU  C,  but  has  been 
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unsuccessful  due  to  radar  interference. 
Geophysics  will,  therefore,  not  be  used 
to  identify  former  tank  locations. 

•  For  aboveground  storage  tanks,  borings 
will  be  placed  in  surface  depressions 
where  overland  flow  of  liquid  would 
collect  or  drain  if  the  tank  leaked  or 
spilled;  in  areas  of  discolored  soil,  and 
in  known  spill  locations. 

Samples  will  be  collected  to  a  mini¬ 
mum  of  20  feet  below  the  deepest  portion  of 
each  tank  (or  former  tank  location)  to  deter¬ 
mine  the  vertical  extent  of  contamiiution. 

Pipelines 

Borings  along  pipelines  will  be  drilled 
adjacent  to  any  known  or  historic  leaks, 
cracks,  or  breaks  in  the  line,  and  adjacent  to 
manholes,  sumps,  and  pipeline  intersections. 
Borings  will  also  be  placed  every  100  feet  in 
areas  identified  during  the  1993  fWL  inspec¬ 
tion  as  having  a  moderate  or  high  potential  for 
leakage.  Soil  gas  samples  will  be  collected  in 
Phase  1  to  identify  contaminated  areas.  Subse¬ 
quent  sampling  in  Phases  II/III  may  include 
soil  sampling  at  identified  discharge  points.  If 
a  discharge  is  apparent  from  Phase  I  data  but 
the  release  point  cannot  be  identified,  addi¬ 
tional  soil  gas  sampling  locations  may  be 
necessary  to  fill  data  gaps. 

Buildings 

Borings  will  be  placed  at  doorways, 
drains,  or  an  other  likely  spill  or  release  areas, 
and  around  the  perimeter  of  the  building. 

Known  Areas  of  Contamination 

For  areas  of  known  contamination, 
samples  will  be  collected  where  spills/releases 
occurred,  in  areas  of  previously  detected  con¬ 
tamination,  and  where  there  is  physical  evi¬ 


dence  of  contamination  (e.g.,  surface  stains  or 
odors). 

Drainage  Ditches  and  Creeks 

Samples  will  be  collected  at  probable 
influent  locations,  downstream  of  confluences 
with  other  drainages,  at  areas  of  lower  eleva¬ 
tion  where  water  or  sediment  might  collect, 
and  on  the  depositional  side  (inside  comer)  of 
bends  in  the  stream. 

4.3.3  Phase  II/III  Power  Curves 

The  number  of  samples  projected  to 
meet  Phase  II/III  uncertainty  criteria  asso¬ 
ciated  with  statistical  sample  designs  will  be 
determined  using  power  curves  for  organic  and 
inorganic  analytes.  The  curves  are  based  on 
the  statistical  approach  described  in  the  U.S. 
EPA  Guidance  for  Data  Useability  in  Risk 
Assessment  (1992).  The  number  of  samples 
projected  does  not  guarantee  that  uncertainty 
criteria  will  be  achieved,  but  does  provide  a 
reasonable  estimate  of  the  amount  of  data 
needed. 

Assumptions  about  the  variability  and 
distribution  of  contaminants  were  made  in 
developing  the  curves.  Table  4-12  describes 
these  assumptions  and  impacts  on  data  suffi¬ 
ciency  if  they  are  not  valid.  The  validity  of 
these  assumptions  will  not  be  determined  until 
samples  have  been  collected  and  analyzed. 
Location-specific  data  will  be  used  to  refine 
the  power  curves  atui  determine  if  additional 
samples  are  needed  to  meet  uncertainty  criteria 
and  DQOs  for  the  next  phase  (if  any)  of  the 
investigation. 

Four  power  curves,  two  each  for  inor¬ 
ganic  and  organic  constituents,  were  developed 
for  use  in  preparing  Phase  II/III  sampling 
designs.  Variability  is  the  most  important 
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TABLE  4-12.  ASSUMPTIONS  USED  FOR  THE  EVALUATION  OF  STATISTICAL  POWTR 


Assumption 

Impact  of  Deviations 

Copper  in  soil  is  representative  of  inorganics  with 
average  variability  relative  to  background;  arsenic  in 
soil  is  representative  of  inorganics  with  high  varia¬ 
bility  relative  to  background.  This  assumption  is 
based  on  the  background  data  summary  statistics 
(McClellan  AFB,  1993b).  The  estimated  variability 
for  PCBs  are  representative  of  organic  contaminants 
with  average  and  high  variability  in  localized  areas 
of  OU  C,  based  on  observations  in  remedial  investi¬ 
gations  at  similar  sites. 

If  the  variability  (coefficient  of  variation)  of  the  data 
for  inorganic  analytes  is  greater  than  that  for  the 
power  curve  used,  then  it  may  not  be  possible  to 
detect  a  difference  between  background.  LOCs  and 
the  average  site  concentration;  additional  samples 
will  be  needed  to  meet  the  MDRD  and  power 
constraints.  If  the  variability  is  less  than  that  for 
the  power  curve  used,  then  differences  could  be 
identified  and  no  more  samples  would  be  needed. 

The  variability  of  contaminant  concentrations  in 
localized  areas  of  OU  C  will  be  equal  to  the 
variability  of  inorganics  in  background.  Presumed 
true  at  sites  where  no  releases  of  inorganics  have 
occurred.  If  so,  the  release  will  be  detectable 
greater  than  background. 

The  power  to  detect  differences  between  average 
site  concentration  and  background  will  decrease 
where  the  relative  variability  of  contaminant  concen¬ 
trations  is  greater  than  background.  This  impact 
may  be  reduced,  however,  as  on-site  variability  and 
the  difference  between  the  average  concentration 
and  background  increases. 

Samples  analyzed  will  have  less  than  50%  non- 
detected  results  for  each  area.  The  results  of  the 
chemical  analyses  follow  the  same  distribution  as  the 
power  curve. 

The  power  for  statistical  comparisons  that  use  distri¬ 
butions  or  comparisons  based  on  nonparametric 
theories  will  potentially  be  less  than  that  calculated 
in  this  evaluation  (a  t-test  was  the  comparison 
method  used  to  develop  the  power  curves). 
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factor  influencing  the  number  of  samples  col¬ 
lected.  The  curves  for  arsenic  and  copper 
(Figures  4-3  and  4-4)  represent  inorganic  con¬ 
stituents  that  have  high  and  average  variability, 
respectively,  for  background  concentrations  in 
subsurface  soil.  The  distribution  of  arsenic  is 
log-normal;  copper  is  normally  distributed. 

To  represent  areas  where  the  variability  of 
organic  contaminants  is  expected  to  be  high 
and  average,  two  curves  for  polychlorinated 
biphenyls  (PCBs)  (Figures  4-5  and  4-6)  were 
developed;  both  were  assumed  to  be  distri¬ 
buted  log-normally  (organic  contaminants  tend 
to  be  log-normally  distributed).  For  the  PCB 
curves,  the  coefficients  of  variation  (variability 
factor)  were  set  at  100  and  60  based  on  obser¬ 
vations  from  other  remedial  investigations  with 
similar  site  characteristics.  The  preliminary 
remediation  goal  for  PCBs  (0. 1 1  mg/kg)  was 
used  as  the  comparison  concentration  for  the 
PCB  curves. 

The  appropriate  curve(s)  (of  the  four 
developed)  for  a  given  location  and  constituent 
will  be  selected  by  determining  whether  the 
variability  is  expected  to  be  high  or  average, 
and,  for  inorganics,  the  probable  contaminant 
distribution.  Once  the  curve  is  identified,  the 
number  of  samples  projected  to  meet  Phase  II/ 
III  uncertainty  will  be  determined  and  scaled 
up  or  down  depending  on  the  size  of  the  area 
investigated. 

The  curves  are  based  on  classical  sta¬ 
tistics  and  do  not  account  for  size  or  spatial 
relationships  within  the  sample  area.  Spatial 
considerations  were,  ther^ore,  based  on  best 
professional  judgement: 

•  An  area  of  200'  x  200'  (approximately 

1  acre)  was  selected  as  a  reasonable 

area  for  the  number  of  samples  pro¬ 
jected.  Locations  in  OU  C  will  be 


scaled  appropriately  to  determine  the 
number  of  recommended  samples. 

•  The  total  number  of  recommended 

samples  for  a  given  area  will  be  distri¬ 
buted  both  horizontally  and  venically 
(e.g.,  if  20  samples  are  recommended, 
samples  could  be  collected  at  0.25'  and 
3'  BGS  in  10  hand  augers). 

Sample  locations  will  be  identified  by 
placing  a  grid  over  the  boundaries  of  the 
location.  Each  grid  cell  will  be  numbered 
sequentially,  and  a  random  number  generator 
will  be  used  to  select  grid  cells  in  which 
samples  would  be  collected.  If  a  judgmental 
sampling  point  exists  in  a  given  cell,  that  cell 
will  be  blocked  out  and  will  not  be  included 
for  random  selection. 

Example  1  illustrates  the  use  of  power 
curves  in  a  hypothetical  situation.  To  test  how 


Example  1 

A  2-acre  pond  may  contain  inorganic 
contamination.  The  pond  will  be  sampled  to 
determine  whether  contaminants  have  accum¬ 
ulated  in  the  sediments.  The  power  curve 
for  copper  best  represents  this  location;  the 
distribution  of  contaminants  would  be  related 
to  sedimentation  from  the  pond  water,  and  is 
expected  to  be  rather  homogeneous  and  have 
an  average  variability.  The  intersection  of 
the  90%  power  and  40%  M  DR  D  on  the 
copper  power  curve  shows  that  approximate¬ 
ly  five  samples  are  needed  to  determine  if  the 
average  concentration  at  the  location  exceeds 
background  levels.  Since  the  pond  covers  2 
acres,  a  total  of  10  samples  will  be  collected. 
A  grid  will  be  projected  across  the  pond,  and 
each  grid  cell  assigned  a  number.  Then,  a 
random  number  generator  will  be  used  to 
randomly  select  10  grid  cells  for  sampling. 
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Power  Curve  For  Arsenic  (Sills  and  Clays)  -  Lognormal  Distribution 
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Figure  4-3.  Power  Curve  for  Arsenic  (Slits  and  Clays)  -  Lognormal  Distribution 


Power  Curve  For  Copper  (Sills  and  Clays)  -  Normal  Distribution 
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Figure  4-4.  Power  Curve  for  Copper  (Silts  and  Clays)  -  Normal  Distribution 


Power  Curve  For  PCB  -  Lognormal  Distribution 

Praliminaty  Remediation  Goal «  0.1 1  mg/Kg,  Log  Preliminaiy  Remediation  Goal  =  -2.207  mg/Kg 
Sampla  Site  CV  -  60.  Log  Ste  Sid  -  1.433  mgAlg.  Ona-%iM  1i»9t.  Alpha  -  02 
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well  the  current  curves  work  at  an  actual 
location,  power  curves  were  used  retroactively 
on  sample  locations  in  OU  B1  at  McClellan 
AFB.  Operable  Unit  B1  is  a  storage  yard 
where  PCBs  exceeding  200,000  mg/kg  were 
reported  in  surface  soil  samples  (Radian, 
1993b).  Results  of  this  evaluation  showed 
that,  using  power  curves  to  select  the  number 
of  samples,  and  placing  samples  randomly  in 
OU  Bl,  the  areas  of  highest  contamination 
would  still  have  been  detected,  and  the  effort 
would  have  cost  less  than  the  gridded  sampling 
approach  that  was  actually  used. 

After  Phase  Il/III  data  are  collected, 
the  power  curves  (and  d'e  statistical  assump¬ 
tions  used  to  generate  them)  will  be  evaluated. 
The  objective  of  this  evaluation  is  to  determine 
whether  sufficient  data  have  been  collected  to 
resolve  the  difference  between  background 
levels  for  each  constituent  and  the  average 
concentration  at  a  location.  Location-specific 
results  for  inorganic  constituents  will  be  tested 
for  normality,  equal  variance  (to  background), 
and  other  specific  statistical  tests.  If  these 
tests  indicate  that  assumptions  made  in  Phase 
Il/in  are  valid,  a  power  analysis  will  be  per¬ 
formed  for  each  constituent  to  verify  that  a 
sufficient  number  of  samples  were  collected 
and  determine  if  background  levels  were 
exceeded  (within  the  confidence  and  power 
constraints).  If  the  tests  indicate  that  these 
assumptions  were  not  valid  for  a  constituent, 
or  that  an  insufficient  number  of  samples  were 
collected,  then  the  results  for  that  constituent 
will  be  used  in  combination  with  the  back¬ 
ground  data  to  develop  location-  and  consti¬ 
tuent-specific  power  curves.  The  additional 
number  of  samples  needed  for  each  constituent 
will  be  obtained  from  the  specific  curves. 


4.4  Field  Decisions 

The  site-specific  PSPs  (Section  5) 
outline  sampling  strategies  designed  to  meet 
location-specific  DQOs.  The  PSPs  specify 
sampling  locations  and  sample  depths,  based 
on  previous  knowledge  of  the  location  and 
anticipated  contaminant  migration.  However, 
these  plans  are  subject  to  modification  in  the 
field  based  on  boring-  and  location-specific 
details,  such  as  the  depth  of  targeted  lithologic 
layers,  the  location  of  buried  drums,  or  under¬ 
ground  utilities.  This  section  describes 
decisions  which  will  be  made  in  the  field. 

Buried  Objects  in  LandHlls  and  Pits 

Before  any  intrusive  subsurface  explora¬ 
tion  takes  place  at  known  pits  and  landfills, 
geophysical  surveys  of  the  area  will  be  per¬ 
formed.  Electromagnetic  and  magnetic  sur¬ 
veys  will  be  used  for  identification  of  buried 
non-ferrous  and  ferrous  objects,  respectively. 
Por  both  electromagnetic  and  magnetic  sur¬ 
veys,  more  than  one  type  of  geophysical 
device  may  be  used  to  assure  adequate  resolu¬ 
tion  of  shallow  (less  than  10  feet)  and  deep 
subsurface  profiles.  The  proper  grid  spacing 
will  be  determined  once  equipment  has  been 
procured  and  equipment  specifications  have 
been  reviewed. 

If  buried  drums  are  identified  in  the 
survey,  the  area  will  be  trenched  and  the 
drum(s)  removed.  Any  borings  proposed  in 
the  immediate  vicinity  of  the  drum’s  location 
will  not  be  drilled.  Soil  samples  proposed  at 
the  boring  location  will  be  collected  from  the 
trench  using  a  backhoe  (maximum  trench  depth 
is  20  feet  BGS).  Drum  excavation  and  sampl¬ 
ing  procedures  for  soil  beneath  the  drum  and 
any  drum  liquid  are  described  in  Appendix  B. 
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If  results  of  geophysical  surveys  are  inconclu¬ 
sive,  then  trenches  will  be  dug  and  borings 
will  not  be  drilled  in  that  area.  If  buried 
drums  are  not  identified  using  geophysical 
methods,  drilling  in  the  pits  and  landfill  will 
proceed  as  stated  in  the  FSPs. 

Samide  Depth  Determination 

Prior  to  implementation  of  field  work, 
cross  sections  trending  through  the  area  of 
planned  boring  locations  will  be  prepared  for 
the  field  crew.  The  Field  Data  Analysis 
Coordinator  and  Rig  Geologist  will  review  the 
cross  sections  to  identify  and  target  soil  and 
soil  gas  sample  depths  as  specified  in  the  FSP. 
As  the  boring  is  drilled,  the  cross  section  will 
be  updated  with  boring  specific  data  to  make 
correlations  with  existing  data,  target  key 
lithologic  units,  and  to  assist  with  sample 
location  selection  at  future  nearby  borings. 

To  obtain  data  that  is  correlatable  with 
depth  between  borings,  standard  soil  gas 
sampling  depths  have  been  established.  Depth 
ranges  for  sample  collection  given  in  the 
individual  FSPs  are:  15 '-25',  35 '-45', 
55'-65',  75'-85',  and  90'-100'  below  ground 
surface  BGS.  Samples  will  be  collected  within 
the  depth  range  and  from  thick  (e.g.,  greater 
than  5  feet  thick)  and  laterally  continuous 
sandy  layers.  Sandy  layers  will  be  targeted  for 
soil  gas  sample  collection  because  of  sampling 
limitations.  The  pore  spaces  of  tighter  layers 
(i.e.,  silts  and  clays)  are  not  permeable  enough 
to  extract  a  representative  soil  gas  sample. 

Results  of  an  OU  B  R1  trend  analysis 
study  (Radian,  1993a)  show  that  VOC  concen¬ 
trations  in  soil  are  greatest  in  fine-grained 
layers.  This  is  due  to  the  greater  surface  area 
available  for  adsorption  in  fine-grained  layers. 
Silty  or  clayey  layers  will  be  targeted  for  soil 
sample  collection  during  the  RI. 


The  depths  indicated  in  the  FSPs  are 
intended  to  guide  the  field  sampling  crew  and 
are  not  rigid;  the  exact  depth  sampled  in  any 
boring  will  be  based  on  boring-specific  lith¬ 
ology  and  best  professional  judgment.  The 
sanqile  should,  however,  be  collected  within  a 
few  feet  of  the  designated  depth,  if  possible. 

Physical  Parameters 

Soil  samples  for  physical  parameter 
measurements  will  be  collected  at  locations 
throughout  OU  C.  Borings  in  which  samples 
will  be  taken  have  been  preselected  (see  Field 
Sampling  Plans)  to  assure  geographic  distribu¬ 
tion  across  the  operable  unit.  However,  the 
specific  depth  or  lithologic  layers  to  be 
sampled  in  the  borings  will  be  determined  in 
the  field  during  drilling.  Samples  will  be 
selected  with  the  intent  of  characterizing  the 
full  range  of  soil  types  that  occur  beneath  OU 
C.  A  Data  Analyst  will  be  available  in  the 
field  to  track  physical  parameter  sample  loca¬ 
tions  and  ensure  that  representative  samples 
are  collected. 

Although  individual  soil  layers  and 
lenses  may  change  abruptly  or  gradually  to 
another  soil  type  within  50  feet  laterally  and  5 
feet  vertically,  previous  investigations  at 
McClellan  AFB  indicate  that  the  physical 
parameter  values  of  widely  separated  samples 
of  the  same  soil  type  occur  within  a  narrow 
range.  Therefore,  widely  spaced  samples  that 
include  a  variety  of  soil  types  in  OU  C  will  be 
sufficient  for  characterizing  OU  C  soils. 

Physical  parameter  measurements  will 
be  used  to  model  contaminant  transport 
through  the  vadose  zone  and  for  preliminary 
remedial  design.  Any  physical  parameter 
measurements  that  may  be  needed  to  finalize 
designs  for  specific  areas  of  contamination  will 
be  collected  during  the  remedial  design  phase. 
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Physical  parameter  measurements  obtained 
during. the  OU  C  R1  will  consist  of  dry  density 
and  moisture  content  (both  can  be  obtained 
with  ASTM  D2937).  Grain  size  distribution 
(ASTM  D422)  data  in  OU  C  are  available 
from  previously  drilled  borings  (McLaren, 
1985).  Total  organic  carbon  values  (SW9060 
and  Walkley  Black)  are  available  from  OU  Cl 
and  are  not  significantly  different  than  data 
collected  in  other  OUs  across  McClellan  AFB. 
The  measurements  will  be  used  to  estimate 
total  porosity,  water-filled  porosity,  air-filled 
porosity,  saturated  permeability,  unsaturated 
permeability,  mass  of  contaminants  (in  solid, 
liquid,  and  soil  gas),  and  potential  retardation 
effects  of  organic  carbon  on  contaminant 
migration. 

Method  TO-14  Speciation  of 

Unknown  Compounds 

An  analyte  list  of  potential  OU  C  con¬ 
taminants,  shown  on  Table  2-1,  has  been  pre¬ 
pared  from  existing  OU  C  and  OU  Cl  data. 
These  COCs  will  be  identified  using  a  portable 
field  gas  chromatograph  (FGC)  or  modified 
Method  E-18.  Ten  percent  of  the  samples  will 
be  confirmed  off  site  by  Method  TO-14.  If 
possible,  a  prefractionator  (modified  Method 
E-18)  will  be  used  in  the  field  in  conjunction 
with  the  FGC  for  identification  of  v’uyl 
chloride.  Vinyl  chloride  will  also  be  con¬ 
firmed  off  site  using  the  prefractionator. 
Detection  limits  for  the  FGC  will  be  at  least  1 
ppmv.  The  FGCs  capability  must  be  tested 
and  proven  prior  to  use  on  the  RI.  As  field 
work  is  initiated,  all  samples  will  be  confirmed 
by  Method  TO-14  until  it  has  been  shown  that 
the  FGC  meets  OU  C  RI  specifications. 

Soil  gas  samples  will  also  be  collected 
for  Method  TO-14  analysis  if  the  portable  FGC 
or  modified  Method  18  results  indicate  the  pre¬ 
sence  of  one  or  more  unidentified  compound(s) 
in  the  sample.  If  unknown  compounds  are 


present,  a  maximum  of  two  samples  per  boring 
will  be  submitted  for  TO-14  analysis.  Samples 
will  be  collected  from  intervals  yielding  the 
highest  concentrations  of  unknown  compounds. 
If  possible,  samples  will  be  collected  near  the 
top  and  bottom  of  the  boring  to  support  migra¬ 
tion  potential  calculations  to  the  air  and 
groundwater  pathways.  The  TO-14  results 
will  also  be  used  to  identify  which  compounds, 
if  any,  reported  using  a  poitable  FGC  or  modi¬ 
fied  Method  18  are  false  positives  and  unus¬ 
able. 

Identification  of  Vinyl  Chloride 

Identification,  quantification,  and 
confirmation  of  vinyl  chloride  by  FGC  or 
modified  Method  18  is  not  reliable.  Vinyl 
chloride  is  an  analyte  of  concern  and,  there¬ 
fore,  if  vinyl  chloride  is  suspected,  its  presence 
will  be  confirmed  by  an  analyte-specific 
method.  Currently,  confirmational  methods 
are  being  studied  and  developed  by  Radian 
Corporation  and  Air  Toxics  Limited  in  cooper¬ 
ation  with  McClellan  AFB.  Once  a  method 
has  been  perfected,  a  standard  operating 
procedure  (SOP)  will  be  developed  and 
amended  to  the  OU  C  RI  sampling  and  analy¬ 
sis  plan  (SAP). 

Physical  Evidence  of  Contamination 

In  subsurface  layers  where  visual  or 
physical  evidence  of  soil  contamination  is 
apparent  during  drilling,  soil  samples  will  be 
collected.  (In  borings  drilled  by  a  cone 
penetrometer  drill  rig,  visual  monitoring  will 
not  be  possible.)  Samples  will  be  collected  for 
analysic  from  soil  intervals: 

•  With  discolored  soil,  odors,  or  debris; 

and 

•  Below  buried  drums  (see  Appendix  B); 

Samples  will  also  be  collected  from  soil 
yielding  photoionization  detector  (PID)  read¬ 
ings  above  500  ppmv.  These  samples  will  be 
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screened  for  nonaqueous  phase  liquids  (see 
Appendix  B).  Twenty-five  percent  of  these 
samples  (randomly  selected)  will  be  sent  off 
site  for  analysis  of  VOCs. 

The  decision  process  used  to  select  soil 
samples  for  analysis  is  shown  in  Figure  4-7. 

Total  Depth  of  a  Boring 

If  total  boring  depth,  as  specified  in  the 
FSP,  is  reached  and  FGC  analytical  results 
from  the  boring  indicate  soil  gas  concentra¬ 
tions  are  increasing  or  are  consistent  with 
depth,  the  boring  will  be  drilled  an  additional 
20  feet  (approximately)  to  a  sandy  interval, 
and  a  soil  gas  sample  will  be  collected.  If 
concentrations  continue  to  increase  or  remain 
consistent,  this  process  may  continue  until  the 
boring  reaches  groundwater.  A  HydroPunch* 
sample  will  be  collected  if  the  boring  is  drilled 
to  groundwater.  Figure  4-8  outlines  the 
decision-making  process  used  to  determine 
total  boring  depth. 

Boring  Conversion 

All  deep  borings  drilled  will  be  evalu¬ 
ated  for  conversion  to  a  SVE  well,  soil  vapor 
monitoring  well  (SVMW),  or  groundwater  moni¬ 
toring  well  (GWMW).  Analytical  data  and  lith¬ 
ologic  data  will  be  evaluated,  and  a  decision 
regarding  conversion  will  be  made  within  48 
hours  of  boring  completion.  Figure  4-9  out¬ 
lines  the  decision  process  that  will  be  used  to 
determine  if  a  boring  should  be  abandoned  or 
converted  to  a  SVE  well,  SVMW,  or  a 
GWMW.  Criteria  for  SVE  conversion  will  be 
established  in  the  next  revision  of  the  Quality 
Assurance  Project  Plan. 


4.5  Data  Evaluation 

Operable  Unit  C  includes  41  investiga¬ 
tive  sites  and  several  non-site-specific  areas 
which  will  be  evaluated  (see  Figure  2-17  in 
Section  2).  Data  will  be  collected  to  charac¬ 
terize  health  and  environmental  risks  resulting 
from  discharges  of  chemicals.  The  need  for 
action  or  no  further  investigation  will  be 
determined. 

4.5.1  Data  Evaluation  Tools 

To  make  informed  decisions  early  in  the 
process  and  help  direct  remedial  activities, 
screening  data  will  be  collected  and  used  to 
identify  areas  where  sampling  activities  should 
be  focused.  Screening  techniques  include: 

•  Portable  or  mobile  labs  equipped  with 
gas  chromatograph  or  gas  chroma¬ 
tography/mass  spectrometry; 

•  Mobile  labs  equipped  with  inductively 

coupled  plasma  emissions  and/or 
atomic  absorption  spectrometers; 

•  Nonaqueous  phase  liquid  test  equip¬ 

ment; 

•  Immunoassay  kits;  and 

•  Scintillation  counters. 

Standard  operating  procedures  (SOPs) 
for  immunoassay  test  kits  are  specific  to  the 
type  of  equipment  used  and,  therefore,  will  be 
prepared  for  Air  Force  and  regulatory  agency 
review  by  the  remedial  investigation  con¬ 
tractor. 

These  techniques  provide  quick  and 
inexpensive  methods  to  screen  for  contami¬ 
nants.  Subsequent  sample  locations  can  be 
placed  with  a  higher  level  of  confidence  once 
the  potential  source  area  has  been  identified. 
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Figure  4-7.  Soil  Sample  Collection  Decision  Diagram 
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Figure  4-8.  Boring  Depth  Decision  Diagram 
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Figure  4-9.  Boring  Conversion  Decision  Diagram 


At  a  minimum,  10%  of  all  data  collect¬ 
ed  with  screening  methods  will  be  sent  to  an 
off-site  laboratory  for  analytical  confirmation. 
Interpretations,  however,  such  as  source  identi¬ 
fication,  contaminant  migration,  data  trends, 
and  exposure  assessment  will  initially  be  made 
with  the  screening-level  dau,  which  may  not 
be  fully  validated  through  the  quality  assurance 
and  quality  control  process.  Decisions  made 
using  unvalidated  and  unconfirmed  screening 
data  may  be  changed  if  validated/confirmed 
data  indicate  decisions  were  made  in  error. 

Tools  used  to  make  data  interpretations 
include  the  following: 

•  Technical  Information  System  (TIS); 

•  Vadose  zone  modeling  (VZM); 

•  Surface  and  subsurface  background 

concentrations; 

•  Preliminary  remediation  goals; 

•  SHRA;  and 

•  Trend  analysis. 

Each  of  these  tools  are  discussed 

below. 

TIS 

A  TIS  system  will  be  used  to  support 
data  interpretations.  This  three-dimensional 
modeling  system  uses  geostatistics  to  assist 
with  definition  of  contaminant  distribution 
(both  horizontally  and  vertically).  Based  on 
location-specific  lithologic  and  analytical  data, 
the  TIS  can  determine  spacial  relationships  of 
the  contaminants  and  identify  areas  where 
additional  data  are  needed.  Best  professional 
judgement  will  be  used  to  assist  with  stepout 
sample  locations.  The  TIS  will  also  be  used  to 
identify  target  volumes  and  estimate  mass  by 
contaminant.  This  information  will  be  used  to 


prioritize  source  areas  and  select  remedy 
alternatives. 

VZM 

A  vadose  zone  model  will  be  used  to 
evaluate  the  potential  transport  of  VOCs 
through  the  mechanisms  of  vapor  phase  and 
dissolved  aqueous  phase  migration  in  the 
subsurface.  Modeling  results  will  be  used  in 
the  SHRA  to  determine  location  priorities. 
Contaminant-specific  concentrations  will  be 
modeled  for  a  minimum  of  30  years.  Thirty 
years  is  considered  the  reasonable  maximum 
exposure  for  residential  risk  assessments  (90th 
percentile).  Location-specific  dau  will  be 
used  to  select  model  parameters  for  porous 
media  characteristics,  surface  cover,  surface 
water  infiltration,  and  contaminant  distribution. 
Non-VOC  migration  will  be  estimated  using 
simple  analytical  models. 

Background  Concentrations 

Concentrations  of  inorganics  in  soil 
presented  in  the  Background  Consensus  State- 
mentfs)  will  be  used  as  a  basis  for  comparison 
with  RI  analytical  results  to  reach  remedial 
response  decisions,  such  as  NFI,  remedial 
action,  or  the  need  for  additional  sampling. 
Decision-making  steps  used  to  determine  the 
potential  for  migration  via  an  exposure  path¬ 
way  will  be  discussed  in  the  upcoming  consen¬ 
sus  statement  for  sediment  and  surface  soils 
(McClellan  AFB,  1993c). 

PRGs 

Every  quarter,  the  U.S.  EPA  Region 
IX  (1994)  publishes  a  list  of  PRGs,  which  are 
health-based  concentrations  in  air,  soil,  and 
water.  They  can  be  used  for  general  screening 
purposes,  as  "triggers"  for  further  investi¬ 
gation  at  CERCLA  sites,  and  as  initial  cleanup 
goals  if  ^plicable.  The  PRGs  combine 
updated  EPA  toxicity  values  with  health- 
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protective  exposure  assumptions  to  estimate 
contaminant  levels  in  environmental  media 
which  correspond  to  a  lifetime  cancer  risk  of 
1  X  10^  risk  and/or  a  hazard  index  of  1  for 
noncancet  concerns.  The  PRGs  for 
compounds  previously  detected  in  soil  at 
McClellan  AFB  are  listed  in  Table  4-13. 
Residential  PRGs  will  be  used  for  screening 
comparisons  as  they  represent  the  most  conser¬ 
vative  value. 

The  PRGs  are  specifically  not  intended 
as  a  (1)  stand-alone  decision-making  tool,  (2) 
as  a  substitute  for  EPA  guidance  for  preparing 
baseline  risk  assessments,  or  (3)  a  source  of 
site-specific  cleanup  levels.  They  focus  on 
dominant  exposure  pathways  and  do  not  in¬ 
clude  all  exposure  pathways  encountered  at 
McClellan  AFB  (such  as  soil  gas).  They  are 
based  on  standard  exposure  assumptions  for 
ingestion,  inhalation,  and  dermal  contact. 
Impacts  to  groundwater  and  ecological  con¬ 
cerns  are  not  considered  in  the  calculation. 

SHRA 

Risks  to  receptors  in  a  hypothetical  on¬ 
site  residential  scenario  for  sites  in  OU  C  will 
be  estimated  by  an  SHRA.  Worst-case  and 
health  conservative  values  will  be  used  so  that 
risks  are  not  underestimated.  As  stated  in  the 
Risk  Assessment  Consensus  Statement 
(McClellan  AFB,  1993a),  risk  values  calcu¬ 
lated  by  the  SHRA  method  can  be  used  with 
confidence  to  identify  sites  that  need  no  further 
investigation,  providing  contaminant  concen¬ 
trations  do  not  exceed  ARARs.  The  SHRA  re¬ 
sults  will  not.  however,  reflect  the  current 
risks  because  there  are  no  residences  in  OU  C. 

Trend  Analysis 

Trend  analysis  will  be  a  continuing 
process  in  which  RI  sampling  criteria  and  tech¬ 
niques  are  evaluated  statistically  relative  to 


analytical  results.  The  objective  of  trend 
analysis  is  to  test  original  hypotheses  and 
refine  techniques  or  assumptions,  as  needed, 
for  future  remedial  investigations.  Examples 
of  trend  analysis  topics  include  an  evaluation 
of  analytical  data  obtained  by  different  sample 
collection  methods,  an  evaluation  of  different 
sampling  designs,  and  an  interpretation  of  the 
vertical  distribution  of  soil  gas  concentrations. 

4.5.2  Site  Prioritization 

Prioritization  is  a  method  used  for 
ranking  sites  across  an  OU  or  basewide  to 
establish  the  relative  importance  of  a  site 
compared  to  other  sites.  Benefits  of  ranking 
are: 

•  Identifying  locations  for  early  action; 

•  Focusing  remedial  efforts  on  the 
"worst"  locations  (greatest  potential  for 
health  or  environmental  risk),  leading 
to  early  action  to  reduce  risks  to  the 
public  and  the  environment; 

•  Identifying  locations  which  require  no 
further  investigation,  focusing  attention 
and  resources  to  those  sites  that  are 
likely  to  require  action; 

•  Providing  a  measurement  of  RI  pro¬ 
gress  as  locations  are  periodically 
ranked;  and 

•  Justifying  funding  for  the  program  and 
ensuring  that  resources  are  directed 
first  to  those  areas  with  the  worst 
problems. 

The  site  prioritization  process  is  a 
blending  of  quantitative  and  qualitative  criteria 
to  produce  a  relative  ranking  of  the  sites.  It 
assesses  the  results  of  the  RI  to  determine  the 
need  for  no  further  action  or  remedial  action. 
Locations  at  which  this  assessment  caruiot  be 
made  will  require  additional  site  characteriza 
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TABLE  4-13.  RESIDENTIAL  PRELIMINARY  REMEDIATION  GOALS  FOR  COMPOUNDS 
PREVIOUSLY  DETECTED  IN  SOIL  AT  McCLELLAN  AFB 


Compound 

PRG  Concentration 
in  Soil  (mg/kg) 

Compound 

PRG  Concentration  in 
Soil  (mg/kg) 

Acen^hthene 

36 

Dimethyl  phthalate 

100,000 

Acenaphthylene 

80* 

2,4-Dimethylphenol 

780 

Acetone 

9,200 

Di-n-butyl  phthalate 

3,900 

Anthracene 

1.9 

2,6-Dinitrotoluene 

1.3 

PCB  Aroclor  1254 

O.ll 

Endosulfan  I 

2.0' 

PCB  Aroclor  1260 

0.11 

Endosulfan  sulphate 

2.0' 

Benzene 

2.7 

Ethylbenzene 

310 

Benzo<a)anthracene 

1.2 

Fluoranthene 

1,600 

Benzo(a)pyrene 

0.12 

Hexachloroethane 

39 

3 ,4-Benzofluoranthene 

1.2 

2-Hexanone 

2.000" 

Benzo(g,h,i)perylene 

80* 

Indeno(l,2,3-cd)pyrene 

1.2 

Benzoic  acid 

100,000 

2-Methyl  niq>hth^ene 

80* 

Benzo(k)fluoranthene 

1.2 

4-Methyl-2-pentanone 

2,000 

Benzyl  alcohol 

12,000 

2-Methylphenol 

2,000 

bis(2-Ethylhexyl)phthalate 

61 

4-Mditylphcnol 

200 

2-Butanone 

5,200 

Naphthalene 

80 

Butyl  benzyl  phthalate 

7,800 

Nitrobenzene 

20 

4-Chloroaniline 

160 

N-nitrosodi-n-propylamine 

0.12 

Chlorobenzene 

310 

N-nitrosodiphenylamine 

170 

Chlordane 

0.66 

Pentachlorophenol 

7.1 

Chloroform 

0.96 

Phenanthrene 

80  * 

C  .lysene 

120 

Phenol 

23,000 

4,4'-DDD 

3.5 

Pyrene 

1,200 

4.4'-DDE 

2.5 

Styrene 

13,000 

Dibenzo(a,h)anthracene 

0.12 

1 , 1 ,2,2-Tetrachloroethane 

2.1 

Dibenzofuran 

0.000056 " 

Tetrachloroethylene 

22 

1 ,2-Dichlorobenzene 

230 

Toluene 

280 

1 ,3-Dichlorobenzene 

280 

Total  xylenes 

99 

1 ,4-Dichlorobenzene 

17 

trans- 1 ,2-Dichloroethy  lene 

620 

3 ,3-Dichlorobeazidine 

1.9 

1 ,2,4-Trichlorobenzene 

550 

Dichlorobromomethane 

2.9 

1,1,1  -Trichloroethane 

300 

1 , 1-Dichloroethane 

410 

Trichloroethylene 

14 

1 ,2-Dichloroethane 

0.84 

Vinyl  chloride 

0.0097 

1 , 1  -Dichloroethylene 

700 

Dichloromethane 

22 

1 ,2-Dichloropropane 

1.3 

1 ,3-Dichloropropylene 

1.0 

Diethyl  phth^ate 

31,000 

*  Naphthalene  used  as  a  surrogate. 

*’  Used  2,3,7,8-TCDD  toxic  equivalent  factor. 

‘  Endusulfan  used  as  a  surrogate. 

^  Used  4-inethyl-2-pentanone  (methyl  isobutyl  ketone)  as  a  surrogate. 

PRGs  are  not  available  for  4-nitrophenol  and  2-chlorocthylvinyl  ether. 
Data  from  U.S.  EPA,  1994. 
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tion  to  make  that  determination.  The  decision 
process  is  iterative;  as  data  are  collected  and 
evaluated,  locations  will  be  ranked  and  re¬ 
ranked  and  progress  will  be  measured.  Figure 
4-10  illustrates  the  process.  Figure  1-S  (Sec¬ 
tion  1)  illustrates  how  prioritization  ranking 
fits  into  the  overall  RI  process  to  make  reme¬ 
diation  decisions.  Details  on  site  prioritization 
will  be  available  in  the  Prioritization  Docu¬ 
ment  (McClellan  AFB,  forthcoming). 

4.6  Other  i)ecisions 

Other  decisions  that  will  be  made 
during  the  OU  C  RI  include  identification  of 
remedial  alternatives  and  how  to  manage  soil 
cuttings  generated  during  field  work. 

4.6.1  Presumptive  Remedies  and  Potential 

Remedial  Technologies 

Soil  vapor  extraction  is  the  presumed 
remedy  of  choice  for  VOCs  in  soil  and  soil 
gas.  Currently,  SVE  is  being  implemented 
through  the  SVE  EE\CA  at  several  locations 
across  McClellan  AFB.  The  SVE  EE\CA  pro¬ 
vides  a  mechanism  for  early  action  at  locations 
with  HVCX:  soil  gas  contamination. 

Bioventing  is  currently  being  imple¬ 
mented  at  McClellan  AFB  to  remediate  aroma¬ 
tic  volatile  organic  compound  (AVOC)  and 
total  petroleum  hydrocarbon  (TPH)  contami¬ 
nated  soil  and  soil  gas. 

Other  remedial  action  alternatives  that 
may  be  considered  in  the  FS  were  prelimi¬ 
narily  identified  so  that  data  needs  could  be 
included  in  RI  data  collection  activities.  Table 
4-14  lists  possible  remedial  technologies  for 
various  contaminants  and  media.  Potential 
remedial  technologies  were  selected  based  on 
OU  C  specific  characteristics  and  reviews  of 
similar  sites  using  established  and  emerging 


technologies.  A  complete  screening  of  alterna¬ 
tives  will  be  performed  during  the  FS. 

4.6.2  Classification  of  Hazardous  Waste 

Field  activities  during  the  OU  C  RI 
will  generate  soil  cuttings.  Because  this  soil 
may  be  hazardous,  it  will  need  to  be  managed 
appropriately  (McClellan  AFB,  1993e).  Dur¬ 
ing  the  OU  C  RI,  excess  subsurface  soil  will 
be  put  into  drums.  The  drums  will  be  labeled 
according  to  McClellan  AFB  procedures,  indi¬ 
cating  the  location  (e.g.,  boring  number  and 
depth  range)  the  cuttings  were  derived  from 
(McClellan  AFB,  1992).  For  disposal,  the 
cunings  are  considered  Toxicity  Characteristic 
(TC)  hazardous  if,  when  subjected  to  the  TC 
Leaching  Procedure  (TCLP)  test  method  (40 
CFR  Pan  261,  Appendix  II),  they  yield  an 
Extract  containing  any  of  40  constituents  at 
concentrations  above  those  specified  in  40 
CFR  Section  261.24. 

To  expedite  the  disposal  of  container¬ 
ized  soil,  RI  sample  results  will  be  compared 
to  "quick  and  diny"  TCs  (see  U.S.  EPA  53 
Federal  Register  51444,  December  21,  1988, 
Section  1.2  of  Appendix  II  to  40  CFR  Part 
261).  Drums  which  contain  soil  with  total 
waste  concentrations  greater  than  or  equal  to 
20  times  the  TC  regulatory  concentration 
(derived  from  40  CFR  Section  261.24)  are 
potentially  a  TC  hazardous  waste.  Drums  with 
soil  at  concentrations  close  to  or  above  the 
relevant  TC  regulatory  concentration  will  be 
verified  by  TCLP  analysis  or  assumed  to  be 
hazardous  and  managed  as  such.  Soil  with 
concentrations  well  below  the  relevant  TC 
concentration  may  be  considered  nonhazar- 
dous. 
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Figure  4-10.  Prioritization  Process 


Table  4-14.  Remedial  Technologies  Sere 


CONTAMMAflTSff>OUUTANT5  TREATED: 

HVC3C  >  Halogtnatod  votatOa  (xganic  compounds 
HSVOC  >  Haloganaiad  somivotalNe  organic  oompounds 
NVOC  a  Nonhaioganaied  volalito  organic  compounds 
NSVOC  s  Nonhaloganated  samivolaito  organic  compounds 
TPH  a  Total  patrotaum  hydrocarbora 
P  a  Pasticidas 

I  a  Inorganics 

Target  eontrnnbrnita  ara  fiatad  first  and  in  boU  typs. 

RATING  COOES: 

■  X  Battar 
O  X  Avaraga 
A  X  Worsa 

i  X  Inadequala  inlormation 
NA  X  NotappIcaUa 


Media 


Soil,  Sediment, 
and  Sludge 


Process  Category 

-  Remedial  Technology' 


In  Situ  Biological  Processes 

•  Biodegradation 

•  Bioventing 


NOTES: 

*  BLUE  TYPE  danotas 
Prasumptiva  Ramady 

>  Tba  Bs)^  of  contaminant 
groups  is  intsrKlad  as  a 
gerMTal  rataranca  only.  A 
tacftfiQlogy  may  traat  only 
salactad  compounds  within 
lha  contaminant  groups 
Kstad.  Furthar  invastigalion 
is  nacassary  to  datarmiira 
appKcabBty  to  spacilic 
contamiTMnts. 

*  Convantional  tacivwlogias/ 
procassas 


Contaminants/Pollutants  Treated^ 
(see  codes  and  comments  at  left) 


M\rOC,MSVOC,TPH  HVCX),  HSVOC,P 
NVOC,  NSVOC,  TPH  HVOC,  HSVOC,  P 


In  Situ  PhysicaVChemical  Processes 


•  Soil  Rushing 
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-  Pneumatic  Fracturing  (enhancement) 
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P  HVOC.  HSVOC,  NVOC,  NSVOC,  TPH,  P,  I 


In  Situ  Thermal  Processes 
-VHiificaton 

-  Thermally  Enhanced  SVE 

Ex  Situ  Bioio|jicai  Processes  (assuming  excavation) 

-  Slui^ 

•  Control^  Solid  Pha^  Bio.  Treatment 
-Uindfarmihjf 


V  HVOC,  HSVOC;  W 
HSVOC,  NSVOC,  P  HVOC,  NVOC.  TPH 


-I  WOC,|PK '  HVOC,HSVOC.NSVOC,P 
i  NVOC,  TPH  fwOC,  HSVOC,  N^  ! 
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Ex  Situ  Physical/Chemical  Prcxiesses  (assuming  excavation)  I 
•  SolidirK»tiorVSt^^^i6rP 


•  Oehalogenation  (BCD) 

-  Solveot  Extractloft  ^ahemical  extjraction) 

•  Chemical  Reduction/Oxid^ion 

-Soft  Vapor 
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al  Technologies  Screening  Matrix 
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1. 


iv-ii  :  System  Reliability/Maintainability 

^  i  (see  rating  codes  at  left) 


Table  4-14.  f(  «nt*nued) 


.  HalogenateS  Kma»  =«s!cuo(ls 

3anveia>i<t  ^npotjfids 

•  Nonhalogareec  iQildte  .^anpounds 
“  ^'*®'’*’*l098naBacsBr»vv<»»'J'aric  compounds 

-3-^  *  petrrteum  fi)mcatts>v' 

>  »  ^»s(ictdas 

»  ■!'«9anics 

c^ntanUnmts  are  fcw  jmt  »  soM  type. 

imr,  COOES: 

.  Arefage 
ja  -  ^/vrs« 

I  ^•rasquate  inftxmaiion 

-  •<'J' appScabte 

Process  C*»i9wy 

-  Renwilul  Technology' 


F 

F 

i  F 

f  F 

[  ;p' 

i 

Other  Pro.'tKsSdS 

■  Natuml  Attenuation® 

-  Excaviilk^n  and  Off-Site  Disposal  NA 

f  ■  ■F  ' ■ 

i 

P 

f'  P  ^ 

# 

F 


in  Situ  Pfr/:>i<;al/CfTefnical  Processes 
'  Slurry  Walls  Coontarnmettt  only)®  ■  F 

•  Passr/u  rreement  Walls  P 

•  Hot  Water  <»  Siearn  FlushingfStripping  P 

-  Hydrr/f-u^'turrtg  (enhancement)  p 

-ArSfAtfQing  F 

-  Dire»v‘ti»’/<*al  i't«lls  (enhancement)  F 

-  Dual  F7ias«  Extraction  F 

-  Vsc:j3rr  /^crv' Extraction  p 

-  Fre*  py/%:r:  ^tecovery*  p 


Groundwater  in  Situ  Processes 

'  Origan  Enhancemerttwitti  H,0, 

-  Co-riui«bolic  Processes 

-  hTitrafe  Enhanoemerrt 

-  Oxygufi  Enfarcement  with  Air  Sparging 


S//«i  S^xfiment,  Ex  Situ  TIuNr-ai  Processes  (assuming  excavation) 
ar/J  Shidge  .  Teirparalure  Thermal  Desorption 

(rxx^inued)  -High  Ttv^’perature  Thermal  Desorption 

-  Vifrifirttticw 

-  Incin*)irtlii>n® 

-Pyrolyttte  -rH-fR':'- 


NOTES; 

'  BLUE  TYPE  denotes 
Presumptive  Remedy 
'  The  listi^  of  contaminant 


groups  is  intended  as  a 

® 

generai  reference  only.  A 

(Q 

O 

technology  may  treat  only 

CO 

1 

selected  compounds  within 

o 

the  contaminant  groups 

ST 

listed.  Further  investigation 

is  necessary  to  determine 

o 

applicability  to  specific 

contaminants. 

<0 

o 

Conventional  technologies/ 

CO 

processes 

3 

£ 

CO 

3 

« 

o5 

Sour<M  US  t 


Contaminants/PoBufaf<*~'  f^r'^ats^F 
(see  codes  and  comm*!''*'*  at  left) 


HVOC,  NVOC.  TPH  HSVO''/.  NSVOC.  P 
HSVOC,  NSVOC,  P  HVOO. ' i'/OC,  TPH 
I  HVOC.  HSVO^NVOC,  H'5V0C,  TPH,  P 
HSVOC,  NSVOC,  P  HVO'/.MVOC.TPH 
HSVOC,  NSVOQP  HVOC.  HVOC.  TPH 


NVOC, NSVOC,  TPH  HSVOC,  P 

HVOC.  HSVOC.  NVOC,  N.'.'/OC,  TPH,  P,  I 


NVOC,  NSVOC,  1PH  HVOC,  HSVOC.  P 
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NVOC,  NSVbc,  TPH  HVOC,  HSVOC,  P 


HVOC,  HSVOC.l^.  NSVOC,  TPH.  P.  I 
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HVOC.  HSVOC,  NVOC,  NSVOC.  TPH.  P,  I 

HVOC.H^.  TPH 

HVOC,  HSVOC.  NVOC,  N:  .VOC,  TPH.  P,  I 

HVOC,NV0C.  IPH 

HVOC,  HSVOC,  TPH  NV'lC  NSVOC.P.I 

NSVOC,  TPM 


14.  (ioniinued) 


s/Pollutarrt-.  TreatecP 
ind  comfUMfrfs  at  left) 
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Table  4-14.  (continued) 


CONTAMHAMTS/POLLUTANTS  TREATED: 

HVOC  s  Halogsnatod  volatila  organic  compounds 
HSVOC  «  Haloganalad  samivoiatHa  organic  compounds 
NVOC  3  Nonhalogertated  votalila  organic  compounds 
NSVOC  3  Nonhalogsnalad  samivolalia  organic  compounds 
TPH  3  Total  patroiaum  hydrocarbons 
P  s  Pasiicidas 

I  3  Inorganics 

TargaT  eontMiOnmU  ara  a*t»d  lint  and  In  bold  lypOL 

RATING  COOES: 

■  3  Battar 
O  3  Avaraga 
▲  3Worsa 

I  3  Inadequata  information 
NA  3  Not  appHcabta 


Media  Process  Category 

-  Remedial  Technoiogy' 


NOTES: 

■  sum  TYPE  danolas 
Prasumptiva  Ramady 

*  Tha  Sstfng  of  contaminant 
^oups  is  intandad  as  a 
ganarai  rafaranca  only.  A 
tachrtology  may  Iraatoniy 
salactad  compounds  within 
tha  contaminant  groups 
Nstad.  Purthar  invasUgation 
is  nacassaty  to  datormina 
appiicaMity  to  spadfic 
contaminants. 

*  ConvaniiorMy  tachrwiogias/ 
procassas 


Contaminants/PoHutants  Treated^ 
(see  codes  and  comments  at  left) 


Groundwater  Ex  Situ  Biological  Processes  (assuming  pumping)  f 

(continued)  ‘Bioreactors^^^  ^  ^ 


Ex  Situ  Physical/Chemical  Processes  (assuming  pumping) 

-  Air  Stripping^  ,  "  -  -  ■  F  ’  WOC,HVOC  HSVOC,  NSVOC;  TPH 

■  Cartxsn  Acteo^ion  (liquid  phase)*  F  I  HSVOC,  NSVOC  HVOC,  TPH,  P,  I 

‘UVOxWatibo. '  '  ^  \  HVb(^Hsyoc,p  Mvoc;tPH 

\  : 

\  i 

other  Processes 

-  ^la!uraf  Att^nwtfldr^  -  NA  I  NVOC;  NSVOC,  TPtf  ;HV^ 

Air  Emissions/  '  Ca(bori  A<^oi|/fo  ■  ■  ^  F  f  HVOC,  HSVOC, 

Off-Gas  Treatment  •  Catalytic  Oxidation  (non-hal^enate^*  F  NVOC,  NSVOC,  TPH 

-  Catalytic  Oxklatibn  (Nalogenateci)  ^  F  ^  HVOt^HSVOC 

-Biofiltration  IF;  NVOC, TPH  HVOC 

-ThdfmafQxidatioiP  ^  F  <  NVOC,  NSVOC,  TPH 


Souroa;  U  S.  EPA 
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Fable  4-14.  (continued) 
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System  Reliability/Maintainability 
(see  rating  codes  at  left) 


5.0  FIELD  SAMPLING  PLANS  (FSPs) 

The  FSPs  are  comprehensive  plans 
prepared  for  each  Investigation  Cluster  (iC) 
and  other  areas  to  be  investigated  in  Operable 
Unit  (OU)  C.  The  plans  will  be  used  to  guide 
field  sampling  crews  through  Phase  I  data 
collection  activities.  The  plans  present  a  brief 
history.  Phase  I  data  quality  objectives,  field 
sanpling  procedures,  sample  locations,  and 
analytical  methods.  All  procedures  in  the 
FSPs  follow  those  established  in  the  McClellan 
Quality  Assurance  Project  Plan  (QAPP) 
(Radian,  1992a)  and  Appendix  B  of  this 
Sampling  and  Analysis  Plan  (SAP). 

Each  FSP  contains  a  matrix  table  that 
summarizes  the  potential  contaminants  of 
concern  (COCs),  the  analytical  methods  to  be 
used,  and  the  depths  for  sample  collection. 

(See  Section  4.4  for  a  discussion  of  how 
sample  depths  were  determined.)  Analytical 
methods  were  selected  based  on  the  COCs, 
detection  limits  required  by  data  users,  and  the 
quality  of  data  needed.  Analytical  methods  to 
be  used  during  Phase  I  of  the  investigation  are 
shown  in  Table  5-1. 

Depth  intervals  for  sample  collection 
were  based  on  items  described  below. 

Needs  of  Each  Data  User 

The  needs  of  all  data  users  were 
considered  in  selecting  sample  depths.  For 
example,  health  risk  assessors  require  chemical 
data  from  the  upper  6  inches  of  soil,  whereas 
soil  gas  samples  from  consistent  depth 
intervals  (i.e.,  15-25',  35-45',  55-65', 

75-85',  and  90-100'  below  ground  surface 
[BGS])  are  critical  to  vadose  zone  modeling, 
data  interpretation.  Technical  Information 
System  (TIS)  modeling,  and  soil  vapor 
extraction  (SVE)  remedial  action  evaluation  so 


that  correlations  can  be  made  between  borings 
and  across  locations. 

Source  Depth 

The  depth  of  the  source  area  or  dis¬ 
charge  point  also  impacted  the  planned  sample 
depths.  For  example,  surface  samples  were 
not  collected  in  areas  where  the  source  is 
buried  below  grade  or  in  areas  where  clean  fill 
has  been  placed. 

Release  Mechanisms  and  Migration 

Potential  of  the  COCs 

The  anticipated  depth  of  contaminant 
migration  was  considered  in  selecting  sample 
depths.  Factors  that  govern  contaminant 
n^ovement  through  soils  include  the  adsorptive 
capacity  of  the  soil  and  the  affinity  of  the 
contaminant  for  soil  particles  relative  to  its 
solubility  in  percolating  water.  Figure  5-1 
shows  generalized  depth  intervals  used  as  a 
guide  to  determine  initial  sample  depths  based 
on  the  vertical  migration  capability  of  contam¬ 
inant  groups  under  the  generalized  subsurface 
conditions  beneath  OU  C. 

Release  mechanisms  affected  sample 
depth  determinations.  For  example,  in  areas 
where  historical  spills  may  have  occurred, 
volatile  organic  compounds  (VOCs)  and  semi¬ 
volatile  organic  compounds  (SVOCs)  in  near¬ 
surface  soil  (less  than  1  foot)  have  probably 
volatilized.  Therefore,  VOC  and  SVOC  soil 
samples  collected  to  suppon  a  health  risk 
assessment  were  targeted  at  1  foot  BGS. 

Health  risk  guidelines  support  use  of  data  from 
1  foot  BGS  in  circumstances  where  samples 
from  0  to  6  inches  would  not  be 
representative. 
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TABLE  5-1.  ANALYTICAL  METHODS  USED  IN  THE  OPERABLE  UNIT  C 
REMEDIAL  INVESTIGATION 


Reference  Parameter 

Method(s) 

Organic  Compounds 

Halogenated  Volatile  Organic  Con^raimds  (VOCs) 

FGC  (soil  gas) 

TO-14  (soil  gas) 

E-18  (soil  gas) 

SW8260  (groundwater) 

SW8010  (soil  and  groundwater) 

SW8240  (soil) 

Aromatic  VOCs 

F(}C  (soil  gas) 

SW8260  (groundwater) 

SW8020  (soil  and  groundwater) 

SW8240  (soil) 

Volatile  Petroleum  Hydrocarbons 

SW5030/8015 

Modified 

Extractable  Petroleum  Hydrocarbons 

SW3550/8015 

Modified 

Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 

SW8080 

IPCB 

Organic  Lead 

HML  338 

Heavy  Petroleum  Hydrocarbons 

E418.1 

Polycyclic  Aromatic  Hydrocarbons 

SW8310 

Semivolatile  Organic  Compounds 

SW8270 

Dioxins  and  dibenzofurans 

SW8280* 

Gamma  emitters 

U.S.  EPA  901.1 

Alpha  and  Beta  Emitters 

SW9310 

Inorganic  Analytes 

Arsenic 

SWTObO^  (soil) 

SW7060D  (dissolved  in  groundwater) 

Chromium  VI 

U.S.  EPA  218.6 

Cyanide 

SW9012 

ICP  (Metals) 

sweolo* 

Mercury 

SW7471'>  (soil) 

SW7470D  (dissolved  in  groundwater) 

Selenium 

SW7740‘  (soil) 

SW7740D  (dissolved  in  groundwater) 

Lead 

SW7421D  (dissolved  in  groundwater) 

(Continued) 


OUCSAP/0S0294/|nf 


5-2 


TABLE  5-1.  (Continued) 


Reference  Parameter 

Method(s) 

Physical  Parameters 

Soil  pH 

SW9045 

Bulk  Density 

ASTM-2937 

*  For  toxic  and  total  isomers. 

"  Inorganic  methods  preceded  by  SW131 1  will  be  analyzed  for  soluble  metal  concentrations. 


FGC 

U.S.  EPA 
IPCB 


Field  gas  chromatograph. 

U.S.  Environmental  Protection  Agency. 
Immunoassay  test  for  PCBs. 


OUCSAP/0S0294/|fif 


5-3 


FEET  BELOW  A  SURFACE  SOURCE 
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NOTE:  The  presence  of  multiple  contaminant  groups  in  soil  may  increase  the  migration  potential  ol  the  contaminants  shown. 
Volatilization  to  the  atmosphere  beneath  a  subsurface  source  would  be  reduced. 

Vertical  migralion  potential  estimated  from  chemical  properties  in  literature. 


Figure  5-1.  Sampling  Depth  Intervals  for  Contaminant  Groups 
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VOCs  (Halogenated  &  Aromatic) 


Lithology  of  the  Vadosfe  Zone 

Sampling  depths  identified  in  the  FSPs 
are  not  rigid  and  may  change  depending  on 
boring-specific  lithology  and  best  professional 
judgment.  Thick  (greater  than  5  feet)  and 
laterally  continuous  sandy  layers  will  be 
targeted  for  soil  gas  samples.  Silty  or  clayey 
layers  will  be  targeted  for  soil  sample  collec¬ 
tion.  Guidelines  for  sample  colleaion 
(including  those  for  physical  parameters  in 
soil)  are  established  in  Section  4.4,  Field 
Decisions. 

Existing  Borings 

Existing  sample  locations  are  shown  in 
the  FSPs.  Most  of  the  borings  were  drilled  by 
McLaren  Environmental  Engineers  and  were 
assigned  discrete  alphanumeric  identifiers  to 
identify  the  type  of  boring  and  its  location. 

For  example,  30SAP04  was  the  fourth  SAP- 
type  boring  drilled  at  Confirmed  Site  30. 
Boring  types  are  discussed  below. 

•  Grid  Survey  Borings  (GSB): 

GSBs  were  drilled  in  areas  where  the 
lateral  extent  of  buried  waste  was 
poorly  defined  and  to  verify  the 
presence  or  absence  of  buried  waste. 
Borings  were  drilled  to  20  feet  BGS  or 
to  the  top  of  buried  waste  —  which¬ 
ever  was  encountered  first.  Cuttings 
were  logged  and  monitored  with  a 
photoionization  detector  (PID)  and/or 
an  organic  vapor  analyzer  (OVA). 

•  Shallow  Auger  Profile  Borings  (SAP): 
SAPs  were  drilled  to  10  or  IS  feet 
BGS  as  an  initial  survey  to  locate 
contaminated  areas.  Cuttings  were 
logged  and  monitored  with  a  PID. 


Deep  Auger  Profile  Bormgs  (DAP): 
DAPs  were  drilled  on  the  perimeter  of 
buried  waste  sites  to  determine  the 
lateral  extent  of  contamination.  Soil 
was  logged  and  PID  readings  were 
taken.  Borings  were  drilled  to 
approximately  60  feet  BGS  unless 
waste  was  encountered  or  PID  readings 
were  positive,  in  which  case  the  boring 
was  terminated. 

Waste  Sample  Borings  (WSB): 

These  borings  were  drilled  either 
through  buried  waste  or  in  surface 
source  areas  to  collect  waste  or  soil 
samples  for  analysis.  PID  or  OVA 
readings  were  taken  on  the  cuttings 
and  from  the  headspace  of  jarred 
samples.  Waste  material  was  continu¬ 
ously  cored.  Outside  the  waste 
material,  samples  were  collected  every 
5  feet.  Drilling  continued  until  the 
lower  extent  of  contamination  was 
determined  by  PID  readings  and/or 
visual  evidence.  All  waste  samples 
were  sent  to  an  analytical  laboratory 
and  composited  into  one  sample  for 
analysis  of  priority  pollutant  com¬ 
pounds.  A  soil  sample  directly 
beneath  the  waste  was  sent  for  labora¬ 
tory  analysis  of  VOCs  and  any  addi¬ 
tional  COCs.  In  surface  source  areas, 
the  sample  with  the  highest  probability 
of  containing  contaminants  (as  deter¬ 
mined  from  discolored  soil,  odors,  or 
PID  readings)  was  sent  for  analysis  of 
priority  pollutant  compounds.  The 
bottom  sample  from  the  boring  was 
also  sent  for  analysis  of  VOCs. 

Cased  Waste  Sample  Borings  (CWS): 
CWS  borings  were  drilled  through  the 
deepest  part  of  the  waste  pit  to 
determine  the  vertical  extent  of 
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contamination  beneath  waste  pits. 
Sampling  procedures  were  similar  to 
those  for  WSB  borings  with  the 
following  exceptions.  The  first  waste 
sample  was  analyzed  for  VOCs  and 
other  COCs.  At  least  one  sample 
beneath  the  waste  was  analyzed  for 
priority  pollutant  compounds  and  oil 
and  grease.  Other  samples  beneath  the 
waste  were  analyzed  for  selected  com¬ 
pounds  to  give  an  indication  of  the 
vertical  distribution  of  contamination. 
The  bottom  sample  was  analyzed  for 
VOCs. 

•  Soil  Sample  Borings  (SSB); 

These  borings  were  placed  outside  the 
site  boundaries  to  determine  the  lateral 
extent  of  contaminant  migration. 
Headspace  readings  were  taken  on 
samples  every  5  feet  until  extent  was 
determined  from  the  headspace  read¬ 
ings.  At  least  one  sampl '  was 
analyzed  for  VOCs  and  selected 
priority  pollutants  based  on  the  depth 
of  buried  waste  in  the  adjacent  site  and 
any  physical  (i.e.,  PID  readings  or 
odors)  or  visual  evidence  of 
contamination.  The  bottom  sample 
was  sent  for  analysis  of  VOCs. 

Groundwater  Sampling 

To  assist  with  OU  C-wide  groundwater 
decisions,  existing  OU  C  A-zone  monitoring 
wells  will  be  sampled  during  the  RI.  Repre¬ 
sentatives  from  die  OU  C  RI  team  and  the 
Groundwater  OU  team  will  coordinate  samp¬ 
ling  of  the  wells  for  VOCs  over  a  6-month 
period  during  the  RI  field  effort.  Monitoring 
well  data,  collected  under  the  groundwater  OU 
quarterly  monitoring  program,  will  be  inte¬ 
grated  with  OU  C  RI  HydroPunch*  data  to 


determine  current  groundwater  conditions  in 
OU  C. 

Groundwater  samples  will  be  collected 
using  a  HydroPunch*  sampler  from  all  borings 
drilled  to  groundwater  (see  Appendix  A). 
Samples  will  be  analyzed  with  an  on-.:itc  gas 
chromatograph  to  facilitate  field  decisions. 
Duplicate  groundwater  samples  will  be  sent  off 
site  for  confirmational  analysis.  Confirma- 
tional  analyses  will  be  performed  by  methods 
SW8010/SW8020  or  SW8260.  The  most 
appropriate  method  is  currently  under  review 
by  members  of  the  Groundwater  OU  and  OU 
C  RI  SAP  teams  and  will  be  determined  before 
the  OU  C  RI  is  initiated.  Some  groundwater 
samples  will  be  analyzed  for  compounds  on 
the  SW8240  analyte  list  if,  on  the  basis  of 
pi;evious  data,  ketones  are  suspected  at  the 
location. 

All  borings  drilled  to  groundwater  will 
be  evaluated  for  conversion  to  a  SVE  well, 
soil  vapor  monitoring  well  (SVMW),  or 
groundwater  monitoring  well  (GWMW),  or 
groundwater  piezometer  (GWPZ).  The  deci¬ 
sion  process  used  is  outlined  in  Section  4.4, 
Field  Decisions,  and  on  Figure  4-9  of  this 
SAP. 

Phase  I  Drilling  Procedures 

All  HydroPunch*  and  groundwater 
monitoring  well  locations  will  be  drilled  first. 
The  groundwater  data  will  be  used  to  identify 
potential  source  areas  of  contamination  and  fill 
data  gaps  on  contaminant  migration  and  flow 
directions.  Subsequent  sampling  locations  may 
be  changed  based  on  the  groundwater  dau. 

Borings  drilled  through  known  pits  and 
landfills  will  be  cased  to  at  least  10  feet  below 
the  bottom  of  the  disturbed  soil.  The  bottom 
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In  Phase  I  of  the  OU  C  RI.  borings 
will  be  drilled  using  at  least  two  different  types 
of  drill  rigs.  Each  rig  has  specific  applications 
where  it  is  the  most  efficient  and  cost-effective 
method.  The  rig  types  which  may  be  used 
during  the  RI  are  discussed  below. 

A  cone  penetrometer  (CPT)  drill  rig 
can  be  used  to  collect  rapid  analytical  and 
lithologic  data  without  generating  cuttings  for 
disposal.  This  method  has  been  successfully 
demonstrated  at  McClellan  Air  Force  Base 
(AFB).  but  has  not  been  applied  in  an  RI. 

Soils  at  McClellan  AFB  contain  layers  of 
hardpan,  which  are  difficult  for  the  CPT  rig  to 
penetrate;  therefore,  the  rig  may  have  limited 
success  at  some  locations.  A  CPT  rig  will  not 
be  used  in  areas  where  visual  evidence  of  soil 
disturbance  or  contamination  is  required  or  for 
installation  of  monitoring  wells  or  piezometers. 

A  sonication  drill  rig  can  be  used  to 
obtain  continuous  core  for  visual  observations 
of  physical  features  in  soil.  Cuttings  are  not 
generated  using  this  method.  A  sonication  rig 
may  be  used  to  install  conductor  casing 
through  waste  pits  or  perched  water  in  venical 
borings  and  those  drilled  at  an  angle.  The  rig 
cannot,  however,  be  used  to  install  monitoring 
wells  or  piezometers  —  the  technology  has  not 
been  developed. 

A  hollow  stem  auger  (HSA)  drill  rig 
can  also  be  used  to  obtain  continuous  core  for 
visual  observations  of  physical  features  in  soil. 
This  method  generates  soil  cuttings  which  must 
be  drummed  and  properly  disposed.  An  HSA 
rig  may  be  used  to  install  conductor  casing  in 
vertical  borings  drilled  through  waste  pits  or  in 
areas  where  perched  water  is  encountered.  It 
can  also  be  used  to  install  monitoring  wells 
and  piezometers. 


The  following  subsections  contain  the 
location-specific  FSPs  for  the  OU  C  RI.  The 
areas  to  be  investigated  and  the  sample  loca¬ 
tions  proposed  are  shown  on  Plate  1 .  Plate  1 
also  indicates  which  matrices  (i.e.,  soil,  soil 
gas,  and/or  groundwater)  will  be  sampled  in 
each  boring.  Plate  2  includes  the  recom¬ 
mended  drilling  method  for  the  proposed 
boring  locations.  Table  S-2  provides  a  cross 
reference  between  ICs,  areas  under  investiga¬ 
tion,  and  the  FSP  section  in  which  they  are 
located.  A  list  of  acronyms  used  is  provided 
in  the  front  of  the  report. 
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TABLE  5-2.  CROSS  REFERENCE  AMONG  ICs,  PRLs,  AND  OTHER  LOCATIONS 


SAP  Section 

ICs  or 

Other  Locations 

CSs,  PRLs,  and  Other 
Locations 

WIMS  ID 
Number* 

5.1 

IC9 

PRL  S-31 

SD116 

PRL  S-32 

SSI  17 

PRL  65 

LF061 

Magpie  Creek 

SD165 

5.2 

IC  10 

PRLS-11 

SS096 

Tank  6008 

Aero  Club 

— 

5.3 

IC  11 

PRL  32 

SS032 

PRL  56 

SS054 

PRL  57 

LF055 

Tank  737 

— 

Magpie  Creek 

SD165 

5.4 

IC  12 

PRL  S-48 

OT168 

PRL  66A 

WP062 

PRL  L-7A 

OT164 

5.5 

IC  13 

PRL  18 

LF018 

PRL  19  ■ 

LF019 

PRL  54 

SS052 

PRL  55 

SS053 

Former  Gas  Station 

— 

Former  Magpie  Creek  Channel 

SD165 

5.6 

IC  14 

PRL  L-7B 

OT164 

PRL  17 

LF017 

PRL  20 

DP020 

PRL  21 

DP021 

PRL  63 

SD059 

PRL  64 

SDObO 

PRL  66B 

WP062 

Tank  714 

— 

Free  Oil  Tank 

— 

5.7 

IC  15 

PRL  P-10 

SD165 

PRL  28 

DP028 

PRL  60 

WP056 

5.8 

IC  16 

PRL  50 

WP048 

PRL  51 

WP049 

(Continued) 
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TABLE  5-2.  (Continued) 


SAP  Section 

ICs  or 

Other  Locations 

CSs,  PRLs,  and  Other 
Locations 

WIMS  ID 
Number* 

5.9 

IC  17 

CS43 

LF043 

CS52 

DP050 

CS67 

WP063 

PRL  15 

DP015 

PRL  16 

DP016 

Don  Julio  Creek 

— 

Tank  702 

— 

Drainage  Ditch 

— 

5.10 

IC  18 

PRLL-7C 

OT164 

PRL  49 

LF047 

PRL66C 

WP062 

Drainage  Ditch 

— 

5.11 

IC  19 

CS  10 

LFOlO 

CS  11 

LFOll 

CS  12 

LF012 

CS  13 

LF013 

CS  14 

LF014 

Fire  Training  Area 

— 

Contaminated  Soils  Holding  Area 

— 

Don  Julio  Creek 

Drainage  Ditch 

— 

5.12 

IC20 

PRLL-7D 

OT164 

PRL  9 

LF009 

PRLS-46 

OT166 

PRL66D 

WP062 

Drainage  Ditch 

— 

5.13 

IC21 

CS7 

SD007 

PRL  8 

LP008 

Tank  701 

Tank  712 

— 

Small  Anns  Firing  Range 

— 

5,14 

PRL53 

PRL  53 

WP051 

Former  Firing  Range 

— 

Don  Julio  Creek 

— 

IWL 

— 

5.15 

PRLS-10 

PRLS-10 

SS095 

5.16 

Tank  761 

Tank  761 

— 

5.17 

Tanks  783  and  788 

Tank  783 

Tank  788 

— 

NOTE:  All  acroaynu  an  defined  in  the  acronym  lict  at  the  beginning  of  the  SAP. 
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5.1  field  Sampling  Plan  for  Investigation 

Cluster  (IC)  9  (Potential  Release 

Location  [PRL]  65,  PRL  S-31,  PRL 

S-32,  and  Magpie  Creek) 

Investigation  Cluster  9  comprises  PRL 
65,  PRL  S-31,  PRL  S-32,  and  a  portion  of 
Magpie  Creek  (Figure  5.1-1).  The  IC  is 
located  in  the  south  eastern  portion  of  Oper¬ 
able  Unit  (OU)  C. 

Potential  Release  Location  65  is  visible 
as  a  surface  disturbance  in  aerial  photographs 
from  1940s  to  the  1960s.  In  a  1966  aerial 
photograph,  du-ee  oblong  areas  300  feet  long 
by  150  feet  wide  were  identified  where  hazar¬ 
dous  waste  may  have  been  disposed  (CH2M 
HILL,  1993).  Portions  of  this  area  are 
currently  covered  by  an  open  storage  lot  (PRL 
S-32)  and  part  of  Magpie  Creek. 

Potential  Release  Location  S-31  is 
Building  692,  an  aircraft  hangar  used  for 
aircraft  painting,  paint  removal,  and  corrosion 
control  coating.  The  54,0(X>-square-ft)Ot 
building  was  constructed  in  1968  and  has  been 
in  operation  since  that  time.  Building  691, 
east  of  PRL  S-31,  is  a  bead  blasting  operation 
used  to  prepare  aircraft  for  coatings  applied  in 
Building  692.  Building  691  can  be  identified 
for  die  first  time  in  a  1987  aerial  photograph 
and  is  approximately  100  feet  square.  The 
asphalt  southwest  of  Building  691  is  stained 
with  paint. 

Wastewater  generated  in  Building  692 
was  discharged  to  the  Industrial  Wastewater 
Line  (IWL)  until  1993  when  discharge 
rqiortedly  exceeded  the  maximum  allowable 
levels  of  certain  contaminants.  Currendy, 
wastewater  is  pumped  to  an  open-topped 
aboveground  tank  west  of  the  building.  This 
tank  reportedly  overflowed  at  its  northwest 
comer  twice  in  1993  during  heavy  rains. 


During  the  OU  B  Soil  Gas  Investiga¬ 
tion  and  the  OU  B  RI,  two  soil  gas  probes  (to 
6  feet  below  ground  surface  [BGS])  and  five 
borings  (one  drilled  to  20  feet  BGS  along  the 
IWL  and  one  drilled  to  groundwater  in  PRL  S- 
32)  were  drilled  in  IC  9.  Results  (Table 
5.1-1)  indicate  VOCs  up  to  1,5(X)  parts  per 
billion  by  volume  (ppbv)  in  the  soil  gas  along 
the  IWL  at  20  feet  BGS  (Radian,  forth¬ 
coming).  Concentrations  were  lower  in  the 
PRL  S-32  boring.  The  groundwater  samples 
from  PRL  S-32  contained  trichloroethene  and 
cis-l,2-dichloroethene  above  maximum 
contaminant  levels.  The  source  of  this 
groundwater  contamination  is  unknown. 

Potential  Release  Location  S-32 
consists  of  Building  694,  a  covered  and  fenced 
area  used  for  hazardous  materials  and  waste 
storage,  and  an  uncovered  hazardous  waste 
storage  yard.  Wastes  are  temporarily  staged 
on  the  open  lot  and  in  the  southern  portion  of 
Building  694  prior  to  delivery  to  the  Defense 
Reutilization  Management  Office  (DRMO)  in 
OU  B.  The  northern  portion  of  Building  694 
is  used  to  store  hazardous  materials  used  in 
Buildings  691  and  692. 

Building  694  was  constructed  in  1970. 
The  area  is  bermed.  The  open  lot  is  also 
bermed  and  contains  five  storage  buildings  and 
a  trailer  (office).  Four  of  the  buildings  have 
been  used  to  store  specific  types  of  wastes 
(Figure  5.1-1).  Two  storm  drains  are  located 
within  PRL  S-32,  and  a  third  is  located  to  the 
north  in  PRL  65;  all  of  these  drains  discharge 
to  Magpie  Creek,  but  have  emergency  shut-off 
valves  to  block  flow  if  a  spill  occurs^  The 
drains  in  PRL  S-32  are  normally  left  shut. 

The  drain  in  PRL  65  is  normally  left  open  and 
receives  surface  water  runoff  from  the 
surrounding  field. 
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Approximately  900  linear  feet  of 
Magpie  Creek  runs  through  IC  9.  The  creek 
was  redirected  to  its  current  alignment  in  the 
1960s.  The  previous  alignment  of  Magpie 
Creek  also  ran  through  IC  9.  Numerous  out¬ 
falls  discharge  into  Magpie  Creek.  The  creek 
is  unlined  until  it  reaches  Building  692;  from 
there  on,  it  is  lined  with  Gunite^  and  steel. 
Sediment  samples  collected  near  an  upstream 
section  of  Magpie  Creek  by  McClellan  Air 
Force  Base  (AFB)  Environmental  Management 
(EM)  were  rqwrted  to  contain  polycyclic 
aromatic  hydrocarbons  (PAHs)  up  to  1,650 
/ig/kg.  The  discharge  point  for  this  contami¬ 
nation  is  unknown. 

A  portion  of  Apron  7618  is  located  in 
the  southeast  comer  of  IC  9.  Soil  between  the 
blast  fence  and  the  southwest  comer  of  Apron 
7618  t^pears  to  be  stained  in  aerial  photo¬ 
graphs  from  1973  to  1991.  This  area  will  also 
be  investigated  as  part  of  IC  9. 

Previous  investigations  conducted  at  IC 
9  are  summarized  in  Table  S.  1-1. 

5.1.1  Data  Quality  Objectives 

The  data  quality  objective  for  this 
phase  of  the  Remedial  Investigation  (RI)  at  IC 
9  are  shown  on  Table  5.1-2. 

5.1.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5. 1-2.  Overlay  A  shows  previous 
sampling  locations.  Potential  contaminants  of 
concern  and  the  sampling  and  analytical  matrix 
for  IC  9  are  shown  in  Table  5.1-3;  field  speci¬ 
fications  for  sampling  locations  are  included  in 
Table  5.1-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 


Six  borings  (SBl  through  SB6)  and 
two  hand  augers  (HAl  and  HA18)  will  be 
drilled  and  sampled  around  the  perimeter  of 
Building  692  (PRL  S-31)  and  north  of  Building 
691  to  determine  if  any  discharges  from  paint¬ 
ing,  coating  and  stripping  operations  have 
contaminated  the  subsurface.  The  hand  auger 
(HAl)  will  be  drilled  at  the  northwest  comer 
of  the  aboveground  wastewater  tank  to  charac¬ 
terize  any  subsurface  contamination  where  the 
tank  overflowed. 

Two  borings  and  four  hand  augers  will 
be  drilled  and  sampled  in  and  around  PRL 
S-32  to  determine  if  spills  and/or  leaks  of 
contaminants  stored  at  the  location  have  con¬ 
taminated  surface  soils  and/or  soil  gas.  Boring 
SB7  and  hand  auger  HA2  will  be  placed  adja¬ 
cent  to  the  two  storm  drains— the  lowest  topc- 
grsq>hic  points  at  PRL  S-32  to  which  surface 
spills  or  runoff  would  flow.  Boring  SB8  and 
hand  augers  HA3,  HA4,  and  HA5  will  be 
drilled  at  entrances  to  the  hazardous  waste 
storage  area  where  spills  may  have  occurred. 
Contaminants  of  concern  in  PRL  S-32  include 
volatile  and  semivolatile  organic  compounds, 
inorganic  species,  polychlorinated  biphenyls 
(PCBs),  dioxins/fiirans,  petroleum  hydrocar¬ 
bons,  acids,  bases,  and  cyanide  due  to  the 
wide  variety  of  chemicals  stored  at  this 
location.  Samples  will  be  analyzed  for 
dioxins/fiirans  only  if  PCB  results  from  the 
same  depth  interval  are  positive. 

Analytical  results  from  two  borings 
(SB9  and  SB  10)  and  three  hand  augers  (HA6 
through  HA8)  in  PRL  65  will  help  indicate  if 
hazardous  waste  disposal  has  contaminated  the 
subsurface.  Boring  SB9  will  be  placed  adja¬ 
cent  to  the  storm  drain  in  PRL  65,  which 
collects  surface  water  mn-off. 

Seven  stream  sediment  samples  (MCI 
and  HA12  through  HAl?)  wUl  be  collected 
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and  analyzed  to  determine  if  creek  sediments 
are  contaminated.  Samples  will  be  collected 
where  each  of  the  storm  drains  discharge  to 
Magpie  Creek.  Hand  auger  HA  17  is  located 
in  the  area  where  PAHs  were  previously 
detected  by  McClellan  AFB  in  1987  (see  Table 
S.1-1).  Both  HA17  and  HA16,  downstream  of 
HA  17,  will  be  analyzed  for  PAHs.  Surface 
samples  will  be  conq>osited  in  areas  where  the 
credc  is  lined  (MCI).  Hand  auger  samples 
will  be  collected  at  approximately  3  inches  and 
5  feet  BGS  wh»e  the  creek  is  unlined. 

A  trench  will  be  dug  to  locate  die 
former  Magpie  Creek  channel.  Samples  will 
be  collected  at  the  former  creek  bed  surface 
and  3  feet  below  the  surface  to  determine  if 
sediments  are  contaminated. 

Two  hand  augers  (HAIO  and  HAl  1) 
will  be  placed  along  the  west  and  south  side  of 
Apron  7618.  Soil  results  will  help  determine 
if  the  stains  identified  in  aerial  photogn^hs  are 
the  result  of  soil  contamination. 

Physical  parameter  samples  will  be 
colleaed  foom  two  soU  types  in  Boring  SB4  to 
provide  information  for  vadose  zone  modeling 
and  for  evaluation  of  remedial  alternatives. 
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Figure  5.1-1  Potential  Discharge  Areas  in  1C  9 


TABLE  5.1-1.  PREVIOUS  INVESTIGATIONS  AT  IC  9 


Year,  Contractor 

Scope  of  Investigations 

Key  Findings 

1985,  McLaren 
Environmental  Engineers 

Investigation  of  potential  contamina¬ 
tion  at  PRL  65,  PRL  S-31.  and  PRL 
S-32.  A  total  of  four  borings  were 
drilled  and  sampled  at  PRL  65. 

HNu*  readings  of  up  to  100  ppm 
were  r^rted  in  the  headspace  (soil 
gas).  Disturbed  soil  to  8  feet  BGS 
was  encountered  in  two  borings. 

1987.  McClellan  AFB 

Two  soil  samples  were  collected  at 
Building  692. 

Low  levels  (<50  /tg/kg)  of  HVOCs 
and  SVOCs.  Silver,  mercury,  and 
lead  r^rted  above  subsurface  back¬ 
ground.  San^le  locatimis  are 
unknown. 

1987,  Mcaellan  AFB 

Sediment  samples  were  collected  in 
Magpie  Creek  near  the  northwest 
comer  of  Building  651  (refer  to 

Figure  5.1-2). 

PAHs  were  reported  in  one  sample  at 
concentrations  >  1,600  iig/kg.  The 
exact  location  of  these  samples  could 
not  be  determined. 

1988,  McClellan  AFB 

Nine  locations  at  PRL  S-32  were 
sampled  from  4  to  20  feet  BGS. 

Low-level  AVOCs  and  HVOCs  were 
reported  in  soil.  Contamination  was 
not  wideqnead.  Sample  locations  are 
unknown. 

1991,  Radian  Corporation 

Near-surfme  soil  gas  investigation. 
Two  probes  placed  in  IC  9  of  OU  C. 

VOCs  were  rqwrted  at  concentrations 
less  than  100  ppbv. 

1992  and  1993,  Radian 
Corpontioa 

OU  B  RI  at  IC  3.  Four  borings  were 
drilled  and  sanqrled  in  1C  9  along  the 
west  side  of  Bidding  692  along  die 
IWL.  One  boring  was  drilled  and 
saoqiled  at  IC  9  in  the  southern 
portion  of  PRL  S-32. 

AVOCs  were  reported  in  soil  gas  at 
concentrations  <  1,500  ppbv  in  one 
boring  along  the  IWL.  UVOCs  were 
rqiorted  le»  than  500  ppbv  in  another 
boring  along  the  IWL.  In  PRL  S-32, 
AVOCs,  HVOCs,  and  UVOCs  were 
reported  in  soil  gas  at  less  than  250, 

500,  and  850  ppbv,  respectively. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in 

OU  C  through  records  review,  site 
visits,  and  interviews  with  base 
pmoimel. 

NOTE:  All  aciDoymi  an  defiiied  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.1-2.  DATA  QUALITY  OBJECTIVES  FOR  FRL  S-31 


ProMcm  Statement 

Hazardous  materials  are  used  for  operations  in  PRL  S-31  (Building  692)  and  may  have  spilled  or 
leaked  into  the  subsurftce. 

Dedsum  to  be  Made 

•  Determine  if  operations  m  Building  692  have  contaminated  the  surface  and/or  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

_ Level  n/in  for  VOCs  in  soil  gas;  Level  in  for  SVOCs  and  inorganics  in  soil. _ 

Boundaries  of  the  Study 

Soil  gas  san^les  from  approximately  20  to  40  feet  BGS  will  be  collected  around  the  perimeter  of 
Building  692.  Soil  samples  collected  from  0.2S  to  S  feet  BGS. 

Decision  Rule 

•  If  VOCs  are  reported  in  soil  gas  at  PRL  S-31,  and  if  concentrations  decrease  with  distance 
from  the  location  horizontally,  then  VOC  contamination  moat  likriy  originates  at  the  location. 

•  If  inorganics  are  reported  above  background  concentrations  in  surfrice  soil  samples,  then 
grills  or  leaks  at  P^  S-31  nuy  have  contamiiuted  the  location  and  the  decision  process  for 
inorganics  should  be  applied. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  daU  must  meet  project  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Soil  gas  borings  SB1-SB6  will  be  drilled  around  perimeter  of  Building  692  at  approximately  100- 
foot  intervals  from  each  other  and  existing  borings.  Hand  augers  will  be  placed  next  to  overflow 
location  at  the  aboveground  storage  tank  (HI)  and  in  the  area  of  a  large  surfwe  paint  stain  (H18). 

(Continued) 
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TABLE  5.1*2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  PRL  S-32 


(Continued) 
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TABLE  5.1-2.  (Continiied) 

DATA  QUALITY  OBJECTIVES  FOR  FRL  65 


IVoblan  Statemait 

If  hazardous  materials  were  disposed  at  PRL  65,  the  location  may  be  contaminated. 
Dcdskm  to  be  Made 

•  Determine  if  hazardous  waste  has  been  diqxised  of  at  PRL  65  and  contaminated  the 
subsurftce. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  m  for  SVOCs,  PCBs,  and/or  inorganics  in  soil. 


Boundaries  of  the  Study 

Soil  gas  samples  from  i^iproximately  20  feet  BGS  will  be  collected  at  PRL  65.  Soil  sanaples  will 
be  collected  from  surface  to  5  feet  BGS. 

Decision  Rule 

•  If  organic  compounds  are  retorted  in  soil  and/or  soil  gas  samples,  then  the  subsurface  is 
contaminated. 

•  If  inorganics  are  reported  above  background  concentrations  in  soil  san^les,  then  soils  at  PRL 
65  may  have  been  contaminated  by  hazardous  waste  di^rosal  and  the  decision  process  for 
inorganics  should  be  applied. 

•  If  all  data  collected  are  validated,  then  a{^ly  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncartainty 

Analytical  data  must  meet  project  specificaticHU  for  precision  and  accuracy. 

Sample  Design 

Hand  augers  HA6-HA8  and  Borings  SB9  and  SBIO  will  be  drilled  to  determine  if  surface  and 
near-surfrce  soils  are  Soil  gas  from  SB9  and  SBIO  will  help  determine  if  VOCs 

were  disposed  within  the  boundaries  of  PRL  65.  Boring  SB9  is  located  adjacent  to  the  storm  drain 
which  collects  surfme  run-off  in  the  area. 


(Continued) 
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TABLE  5.1-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  MAGPIE  CREEK 


Problem  Statement 

Contaminants  discharged  to  Magpie  Creek  may  have  contaminated  the  sediments  and  the 
subsuifue. 


Decision  to  be  Made 

•  Determine  if  organic  or  inorganic  species  have  contaminated  the  creek  sediments. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  ni  data  for  organic  and  inorganic  q>ecies  in  soil. 

Boundaries  of  the  Study 

Soil  san^les  will  be  collected  from  sediments  within  the  active  creek  and  former  creek  channels. 
Decision  Rule 

•  If  organic  compounds  are  rqmrted,  sediments  or  soil  are  contaminated. 

•  If  inorganics  species  are  reported  above  background  concentrations,  the  sediments  may  be 
contaminated  and  the  decision  process  for  inorganic  ^lecies  should  be  applied. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Samples  from  HA12-HA14  will  be  collected  at  outhdls.  Hand  augers  HA1S-HA17  will  be  drilled 
at  sediment  deposition  points  upstream  of  IC  9.  HA17  is  also  located  in  the  area  where  PAHs 
were  previously  rqtorted.  HA16,  downstream  of  HA17,  will  also  be  analyzed  for  PAHs.  The 
sediment  aangtle  from  location  MCI  will  be  con^xmted  since  this  area  of  the  creek  is  lined.  Hand 
auger  HA9  is  located  in  the  former  Magpie  Credt  channel. 


TABLE  5.1-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  APRON  7168 

Problem  Statement 

SuifKc  stains  wn«  observed  between  Apron  7168  and  aircraft  blast  fences. 

Decision  to  be  Made 

•  Determine  if  soil  is  contaminated. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  for  SVOCs,  TPH,  and/or  inorganics  m  soil. 

Boundaries  of  the  Study 

Soil  samples  will  be  collected  from  surface  to  S  feet  BGS. 

Decision  Rule 

•  If  organic  compounds  are  r^>orted  in  soil,  then  the  subsurface  is  contaminated. 

•  If  inorganics  are  reported  above  background  crmcentrations  in  surfrce  soil  samples,  then  the 
area  may  be  contaminated  and  the  decision  process  for  inorganics  should  be  applied. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Hand  auger  samples  HAIO  and  HAll  will  be  collected  in  areas  where  soil  staining  was  identified 
from  aerial  photos. 
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MAGPIE  CREEK 
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Figure  5.1-2  Proposed  Sompling  Locations  in  1C  9 


TABLE  5.1-3.  SAMH^ING  AND  ANALYSIS  MATRIX  FOR  IC  9 


TABLE  5.1-3.  (Continued) 
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All  acronyms  are  defined  on  the  acronym  list  in  the  beginning  of  the  SAP. 


TABLE  5.1-4.  SAMPLING  AND  FIELD  SPECmCATIONS  FOR  1C  9 


Maximum  Depth 


Borinf/Location  Name 

Reference  Point 

Distance 

Interral  (ft  BGS) 

Hand  Aueers 

HAl 

Southwest  comer  of  Bldg.  692 

158'N,  98'W 

5 

HA2 

Southeast  comer  of  Bldg.  694 

5'N,  20'W 

5 

HA3 

Northwest  comer  of  Bldg.  694 

132'S.  132'W 

5 

HA4 

Southeast  comer  of  Bldg.  694 

77'N,  46’E 

5 

HAS 

Northwest  comer  of  Bldg.  694 

17'S,  16'W 

5 

HA6 

Northwest  comer  of  Bldg.  694 

101 'N,  106'E 

5 

HA7 

Northwest  comer  of  Bldg.  694 

141'N,  4'E 

5 

HAS 

Northeast  comer  of  PRL  S-32  fence 

59'N.  lOO'E 

5 

HA9 

Northeast  comer  of  PRL  S-32  fence 

146'S.  88'E 

3 

HAIO 

Northwest  comer  of  Bldg.  690 

193'N,  161'W 

5 

HAll 

Northwest  comer  of  Bldg.  690 

86'N,  46'W 

5 

HAU 

Southeast  comer  of  Bldg.  694 

44’S,  19'E 

5 

HA13 

Northwest  comer  of  Bldg.  694 

30'S,  171'E 

5 

HAU 

Northeast  comer  of  PRL  S-32  fence 

15'N,  67’E 

5 

HA15 

Southeast  comer  of  Bldg.  694 

318'N.  224'E 

5 

HAU 

Northeast  comer  of  Bldg.  651 

153'S,  116'E 

5 

HA17 

Northeast  comer  of  Bldg.  651 

176'N,  23'E 

5 

HA18 

Southwest  comer  of  Bldg.  691' 

3’S,  I'E 

5 

Sediment  Sample 

MCI 

Southwest  comer  of  Bldg.  692 

41'S,  23'W 

0.25 

Borings 

SBl 

Northwest  comer  of  Bldg.  692 

19'S,  4'W 

45 

SB2 

Northwest  comer  of  Bldg.  692 

20'N,  80'E 

45 

SB3 

Northeast  comer  of  Bldg.  692 

8'S,  6'E 

45 

SB4 

Northeast  comer  of  Bldg.  692 

112'S,  6'E 

45 

SB5 

Northeast  comer  of  Bldg.  692 

189'S,  69'E 

45 

SB6 

Southwest  comer  of  Bldg.  692 

9'S,  53'E 

45 

SB7 

Northwest  comer  of  Bldg.  694 

22'S,  60'E 

45 

SB8 

Northwest  comer  of  Bldg.  694 

3'N,  204’E 

25 

SB9 

Northwest  comer  of  Bldg.  694 

79'N,  56'E 

25 

SBIO 

Northwest  comer  of  Bldg.  694 

160'N,  13  I'E 

25 
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Field  Sampling  Plan  for  Investigation 

Ciuster  (IC)  10  (Potential  Release 

Location  |PRL]  S-11  and  Tank  6008) 

Investigation  Cluster  10  comprises 
PRL  S-11.  BuUding  635,  and  Tank  6008 
(Figure  5.2-1).  The  IC  is  located  in  the 
southeastern  portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  S-11 
includes  Buildings  636  and  637,  and  the  area 
surrounding  Building  637.  Building  636, 
constructed  in  1956,  is  a  120-foot  by  50-fbot 
metal  budding  with  concrete  floors.  The 
building  was  used  for  generator  r^air  from 
1956  to  1980.  It  was  also  used  to  store  PCB 
wastes,  transformers  containing  PCB  oil,  and 
fire  dq)artment  suppression  materials.  If  spills 
occurred  inside  the  building,  any  contaminants 
that  were  washed  off  the  concrete  floor  could 
have  been  transported,  through  the  gap 
between  the  floor  and  metal  walls,  to  soil 
outside  the  budding.  A  bermed  PCB  storage 
area  in  Budding  636  was  not  budt  untd 
sometime  after  1978.  Historical  records 
document  a  PCB  spdl,  leaking  drums  con¬ 
taining  PCB  liquids,  and  a  phenolic  spdl  at 
PRL  S-11. 

Budding  637,  east  of  Budding  636, 
was  most  likely  used  to  store  equipment,  tools, 
and  materials  for  generator  repair  activities. 

The  area  around  Building  637  was  used  as  a 
maintenance  yard  for  generator  r^air  from 
1956  to  1980.  A  1976  historical  photogr^h 
shows  stained  soil  east  and  south  of  Budding 
637.  This  area  of  stained  soil  was  later  paved 
over  with  concrete.  During  Radian’s  1993  site 
visit,  two  stains  were  noticed  on  the  concrete 
(also  identified  in  the  1976  historical 
photograph)  north  of  Budding  637,  and  stains 
were  observed  on  the  floor  of  Building  636. 
Potential  Release  Location  S-1 1  has  been 
characterized  as  a  very  "dirty"  operation 


(Jeffrey,  1993)  and  the  area  east  of  Budding 
636  as  being  "ody"  (CH2M  HILL,  1993). 
Potential  contaminant  discharge  points/areas 
and  areas  of  stained  sod  are  identified  in 
Figure  5.2-1. 

Budding  635  is  currently  the  location 
of  the  McClellan  Air  Force  Base  (AFB)  Aero 
Club.  Prior  to  its  current  use.  Budding  635 
was  used  by  the  Fire  D^artment  as  one  of  the 
McClellan  AFB  fire  stations.  A  1962  histori¬ 
cal  photograph  shows  the  area  east  of  Budding 
635  being  used  for  equipment  storage.  The 
Aero  Club  has  occupied  the  budding  since 
1983;  the  club’s  activities  have  increased  from 
operation  of  six  aircraft  in  1983  to  approxi¬ 
mately  double  that  number  currently.  Two 
5,0()0-gallon  aboveground  storage  tanks  con¬ 
taining  aviation  gas  are  located  just  north  of 
the  budding.  Aircraft  are  cleaned  and  main¬ 
tained  on  the  east  side  of  the  building.  Past 
practices  in  this  area  included  a  solvent 
washdown  of  the  aircraft’s  engine  (Duvall, 
1994). 

Tank  6008  was  a  900-gallon  under¬ 
ground  storage  tank  (UST)  located  east  of  PRL 
S-11.  The  tank  was  adjacent  to  a  Glide  Slope 
that  provides  electronic  signals  to  aircraft. 

Tank  6008  most  likely  supplied  diesel  fuel  to  a 
backup  generator  for  Glide  Slope  electronics. 
The  tank  was  47  inches  in  diameter  and 
10  feet  long.  It  is  unknown  when  the  tank  was 
installed;  however,  it  passed  leak  testing  in 
October  1986  and  was  removed  in  1988. 

Previous  investigations  of  IC  10  are 
summarized  in  Table  5.2-1. 

5J.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
phase  of  the  Remedial  Investigation  (RI)  at  IC 
10  are  shown  on  Table  5.2-2. 
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5^^  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figures  S.2-2  and  5.2-3.  Potential 
contaminants  of  concern  and  the  sampling  and 
analytical  matrix  for  IC  10  are  shown  in  Table 
5.2-3;  field  specifications  for  sampling 
locations  are  included  in  Table  5.2-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Six  borings  (SBl  through  SB6)  will  be 
drilled  at  PRL  S-1 1  to  characterize  subsurface 
contamination.  Borings  will  be  located  in 
areas  of  stained  soil  identified  in  historical 
photographs  and  around  the  perimeter  of 
Building  636. 

Six  hand  augers  (HAl  through  HA6) 
will  be  drilled  and  sampled  to  determine  if 
surface  soils  are  contaminated.  The  hand 
augers  will  be  located  in  areas  of  stained  soil 
identified  in  historical  photographs  and  near 
Building  636.  Near  surface  samples  (less  than 
0.25  feet  below  ground  surface)  will  be 
analyzed  using  an  immunoassay  field  test  kit  to 
determine  whether  PCBs  spilled,  leaked,  or 
washed  into  the  soil  from  Building  636. 

At  least  three  hand  augers  (HA  12 
through  HAH)  will  be  placed  in  areas  where 
immunoassay  results  are  5  milligrams  per 
kilogram  (mg/kg)  or  greater.  Highest  PCB 
contamination  indicated  by  immunoassay 
results  to  confirm  the  screening  results, 
determine  the  vertical  extent  of  contamination 
that  is  50%  or  more  of  the  likely  cleanup  goal 
of  10  mg/kg,  and  determine  if  dioxins  and/or 
fiirans  are  present  at  these  locations.  The 
extent  will  be  defined  to  3  feet  BGS. 

Three  hand  augers  (HA7  through 
HA9)  will  be  sampled  in  the  drainage  ditch 


that  may  have  carried  contaminated  surface 
water  from  PRL  S-1 1.  Each  surface  scr^e 
sample  will  be  composited  5:1  from  a  10-foot 
diam^er  area  around  the  center  of  the 
drainage.  Two  of  the  hand  augers  will  be 
located  where  surface  run-off  enters  the  swale 
near  the  upper  end  of  the  drainage  path.  The 
third  hand  auger  will  be  located  in  the 
drainage  at  its  confluence  with  an  east/west 
trending  ditch. 

One  shallow  boring  (SB7)  and  two 
hand  augers  (HAIO  and  HAll)  will  be  drilled 
and  sampled  to  investigate  possible  contamina¬ 
tion  at  Building  635.  The  shallow  boring  will 
be  placed  on  the  east  side  of  Building  635  to 
determine  if  solvents  used  to  wash  aircraft 
engines  contaminated  the  subsurface.  The  two 
hand  augers  will  be  located  adjacent  to 
dispensing  nozzles  on  the  aboveground  tanks 
to  determine  if  leaks  or  spills  may  have 
occurred. 

A  record  search  of  Civil  Engineering 
construction  diagrams  will  be  conducted  to 
determine  the  former  location  of  Tank  6(X)8. 
Boring  SB8  will  be  drilled  adjacent  to  the 
former  tank  location  to  determine  if  diesel  fuel 
has  contaminated  the  subsurface.  Soil  gas 
samples  will  also  be  collected  to  determine  if 
other  compounds  are  present  that  may  affect 
remediation  decisions. 
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TABLE  5.2-1.  PREVIOUS  INVECTIGATIONS  AT  IC  10 


Year,  Contractor 

Scope  of  Inrestigation 

Key  Findings 

1980,  McClellan  AFB 

In^ouae  inspection  of  dnim  storage 
inside  Building  636. 

52  drums  cmitained  liquid  waste  and 

38  drums  contained  solid  waste. 

Seven  leaking  drums  and  four  over¬ 
filled  drums  were  identiBed. 

1980,  McGellan  AFB 

All  52  liquid  waste  drums  identified  in 
the  investigation  above  were  tested  for 
PCBs. 

Six  drums  contained  PCBs  <  SO  ppm. 
One  drum  contained  PCB  50-500 
ppm.  Forty-five  drums  contained 

100%  PCBs.  The  seven  leaking 
drums  ranged  between  40,000  and 
1,000,000  ppm  of  PCBs.  The  four 
overfilled  drums  ranged  between 

44,000  and  840,000  ppm. 

1989,  Radian 

Cofporatioo 

Preliminary  assessment  of  sites  and 
potential  release  locations  in  OU  C. 

Designated  Building  636  and  area  to 
the  east  as  unstudied  PRL  (UPRL) 

S-11. 

1992,  CH2M  HELL 

Preliminary  assessment  of  sites  and 
potential  release  locations  in  OU  C. 

Identified  areas  to  be  investigated  in 

OU  C  through  records  review,  site 
visits,  and  interviews  with  base 
personnel. 

NOTE:  Acronyms  sre  deEned  in  the  acronym  list  at  the  beginning  of  this  SAP. 
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TABLE  5.2-2.  DATA  QUALITY  OBJECTTVES  FOR  FRL  S-11 


IVoblcm  Statanent 

PCBs  stored  at  PRL  S-11  may  have  leaked  and  contaminated  the  locatimi.  Generator  rqiair 
activities  may  have  also  contaminated  the  location. 

Dedsioa  to  be  Made 

•  Determine  if  leaks  or  spills  from  activities  occurring  at  PRL  S-1 1  have  cmtaminated  the 
subsurface. 

•  Determine  if  soils  in  the  drainage  ditch  have  been  contaminated  by  runoff  from  PRL  S-11. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  the  soil  gas;  Level  n/m  for  PCBs  in  the  sur&ce  soil;  Level  m  for 
inorganics,  TPH,  SVOCs,  and  dioxins/forans  in  the  soil. 

Boundaries  of  the  Study 

Soil  gas  sanqiles  will  be  collected  from  approximately  20  to  40  feet  BGS.  Soil  samples  from 
surface  to  S  feet. 

Decision  Rule 

•  If  organic  compounds  are  reported  in  soil  and/or  soil  gas,  then  the  subsurfme  has  been 
contaminated  by  spills  or  leaks  of  materials  stored  at  ^  location. 

•  If  inorganic  contaminants  are  reported  above  background  concentrations  in  soil  samples,  then 
^ills  or  leaks  at  PRL  S-11  may  have  contaminated  the  location  and  the  decision  process  for 
inorganics  should  be  applied. 

•  If  suites  of  contaminants  reported  in  the  soil  at  PRL  S-11  are  also  r^rted  in  the  nearby 
drainage  ditch,  then  contaminants  from  the  locatirm  may  have  run  off  into  the  drainage  ditch. 

•  If  VOCs  are  rqwrted  in  the  soil  gas  and  if  conceotratimis  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  ^lecifications  for  precision  and  accuracy. 

Sample  Design 

Borings  SBl  through  SB6  and  hand  augers  HAl  through  HA6  will  be  placed  in  areas  of  stained 
soil  identified  in  historical  photographs  and  around  the  perimeter  of  Building  636.  Hand  augers 
HA7  through  HA9  will  be  placed  in  the  drainage  ditch.  At  least  three  additional  hand  augers, 
HA12  through  HA14,  may  be  placed  in  areas  of  highest  PCB  contamination  indicated  by 
immunoassay  results  if  warranted. 


(Continued) 
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TABLE  5.2-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  TANK  <008 


Finoblan  Statement 

Diesel  fuel  may  have  leaked  into  the  subsurftce  from  the  UST  or  associated  piping. 


Decision  to  be  Made 


•  Determine  if  leaks  from  the  UST/piping  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 


P  Inputs  to  the  Decision 

Level  Q/m  for  soil  gas;  Level  m  for  TPH. 


Boundaries  of  the  Study 

Soil  and  soil  gas  samples  from  ipproximately  20  to  40  feet  BGS  collected  adjacent  to  the  former 
tank  location. 


Decision  Rule 


•  If  petroleum  hydrocarbons  are  reported  in  the  soil  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tank  have  contaminated  the  subsurfux. 

•  If  all  data  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 

Boring  SB8  will  be  placed  adjacent  to  the  end  of  the  former  tank  location. 


(Continued) 
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TABLE  5.2-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  BUILDING  635 


5.2-8 


X 


Proposed  Sampling  Locotions  in  1C  10  at  Tank  6008 
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S  J  Field  Sampling  Plan  for  Investigation 

Cluster  (IC)  11  (Potential  Release 
Locations  [PRL]  32,  56,  57,  Magpie 
Credc  and  Tank  737) 

Investigation  Cluster  1 1  comprises 
PRLs  32,  56,  and  57,  a  section  of  Magpie 
Creek,  and  underground  storage  tank  (UST) 
737  (Figure  5.3-1).  The  IC  is  located  in  the 
southern  portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  32  is  a 
former  storage  area  that  was  used  to  store 
containers  holding  hazardous  and/or  low-level 
radioactive  wastes  prior  to  off-base  disposal. 
The  storage  area  was  used  between  1956  and 
1975  (CH2M  HILL,  1993).  The  low-level 
radioactive  waste  stored  at  PRL  32  was 
generated  during  the  decontamination  of 
aircraft  involved  in  nuclear  testing.  Wastes 
consisted  of  rags  contaminated  with  hydraulic 
oils  and  Stoddard  solvents.  Washwater  used  in 
decontaminating  aircraft  was  placed  in  a  500- 
gallon  bowser  and  stored  at  PRL  32  while 
samples  were  analyzed  for  radioactivity.  The 
washwater  was  then  discharged  at  a  rate  based 
on  the  level  of  radioaaivity  detected  in  the 
water.  The  point  of  discharge  for  this  water  is 
unknown.  There  is  a  shallow  surface  drainage 
d^ression  located  adjacent  to  the  northeast 
comer  of  PRL  32.  Surface  runoff  from  PRL 
32  may  have  collected  in  the  d^ression. 

In  the  1970s,  a  station  wagon  contami¬ 
nated  with  an  unknown  quantity  of  mercury 
was  stored  at  PRL  32  for  about  2  years.  The 
vehicle  had  become  contaminated  during  a 
traffic  accident  that  occurred  while  it  was 
transporting  mercury.  The  vehicle  was  later 
towed  to  one  of  the  landfills  (CS  10,  CS  11, 

CS  12,  CS  13,  or  CS  14)  where  it  was  crushed 
and  burned  (CH2M  HILL,  1993). 


Potential  Release  Location  56  is  a 
surface  storage  area  that  was  used  periodically 
through  the  1950s,  1960s,  and  1970s  for  a 
variety  of  materials  including  pallets,  airplane 
parts,  and  possibly  55-gallon  drums  (McLaren, 
1986b). 

Potential  Release  Location  57  was  a 
surface  depression  west  of  PRL  56  where 
surface  water  runoff  may  have  collected. 

Aerial  photographs  from  the  1950s  and  1960s 
show  the  dq)ression  trending  west  from  the 
western  portion  of  PRL  56  through  PRL  57. 
The  depression  did  not  appear  to  discharge  to 
Magpie  Creek. 

Magpie  Creek  is  Gunite*-lined  along 
the  southern  and  western  boundary  of  IC  11. 
The  creek  receives  surface  water  runoff  from 
OUs  A,  B,  and  C.  During  the  1940s,  all 
industrial  waste  from  the  east  side  of 
McClellan  AFB  was  discharged  into  Magpie 
Creek. 

Tank  737  was  a  500-gallon  diesel  tank 
located  near  Building  737.  The  tank  was 
installed  in  1984  and  removed  in  1993.  A 
leak  test  was  performed  on  the  tank  in  October 
of  1986.  Test  results  indicated  that  the  system 
was  leaking  from  a  small  gap  in  the  manway 
gasket.  The  manway  gasket  was  rq)aired,  and 
the  tank  was  retested  in  October  1988.  Retest¬ 
ing  indicated  that  the  tank  was  no  longer 
leaking.  The  quantity  of  diesel  fuel  that  may 
have  been  discharged  before  leak  testing  is 
unknown. 

Previous  investigations  of  1C  1 1  are 
summarized  in  Table  5.3-1. 
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5  J.l  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
stage  of  the  remedial  iavestigation  (RI)  at  IC 
11  are  shown  on  Table  5.3-2. 

53.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
in  Figure  S.3-2.  Potential  contaminants  of 
concern  and  the  sampling  and  analytical  matrix 
for  IC  1 1  are  shown  in  Table  5.3-3;  field 
specifications  for  sampling  locations  are 
included  in  Table  5.3-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

To  identify  areas  of  radionuclide 
contamination,  if  any,  field  measurements  will 
be  taken  at  PRL  32  and  its  adjacent  surface 
depresr’ons  and  drainage  ditch  using  a  Geiger- 
Mueller  counter  and  a  2-foot  by  2-foQt  sodium 
iodide  probe.  The  location  will  be  screened 
with  the  Geiger-Mueller  counter  by  traversing 
the  location  in  a  north-south  and  east-west 
direction  with  3-foot  spacing  between 
traverses.  If  areas  of  increased  radioactivity 
are  rqwrted,  surface  spill  or  leak  boundaries 
can  be  identified  using  a  pancake  probe. 
Radionuclide  contamination  will  be  docu¬ 
mented  on  a  chart  recorder.  At  least  one  hand 
auger  wUl  be  drilled  in  each  area  of  increased 
radioactivity;  samples  will  be  analyzed  to 
speciate  alpha,  gamma,  and  beta  radiation 
identified  by  the  Geiger-Mueller  counter.  The 
hand  auger  sample  results  will  indicate  if 
radionuclide  contamination  has  migrated 
vertically  in  the  soil. 

Two  hand  augers,  HAl  and  HA2,  will 
be  drilled  about  80  feet  apart  in  PRL  32  to 
determine  whether  contaminants,  including 
radionuclides,  TPH,  and  inorganic  species,  and 


mercury  (from  the  mercury-contaminated  vehi¬ 
cle)  have  contaminated  the  subsurface.  One 
boring  (SBl)  will  be  drilled  b  the  middle  of 
PRl.  32  to  determme  whether  the  soil  and  soil 
gas  beneath  PRL  32  are  contaminated. 

Five  borbgs  (SB2  through  SB6)  at 
PRL  56  will  be  drilled  about  100  feet  apart  to 
determme  if  contambants  from  potential  spills 
and/or  leaks  have  contambated  the  surface  and 
subsurface,  and  whether  volatile  contaminants 
are  present  b  the  soil  gas. 

Nbe  surface  scrape  samples  (SS 1 
through  SS9)  will  be  collected  b  PRL  56  and 
analyzed  for  inorganic  constituents  and  SVOCs 
to  identify  where  spills  and/or  leaks  of 
contaminants  may  have  occurred. 

Two  hand  augers  (HA3  and  HA4)  will 
be  drilled  at  PRL  57  to  identify  areas  where 
stuface  spills  and/or  leaks  may  have  occurred, 
and  determbe  If  contaminants  entered  the 
surface  depression  at  PRL  57.  No  near¬ 
surface  samples  (<  1  foot  BGS)  will  be 
collected  at  PRL  57  because  the  surface  drain¬ 
age  ditch  was  backfilled  with  fill  material. 

The  bottom  of  the  former  drabage  channel 
will  be  targeted. 

One  borbg  (SB7)  will  be  drilled  and 
sampled  at  Tank  737  adjacent  to  the  former 
leak  location.  The  former  location  of  the  tank 
and  pipbg  will  be  determbed  through  a  search 
of  Civil  Engbeerbg  construction  diagrams. 

Soil  and  soil  gas  samples  will  be  collected. 

Sediment  samples  will  be  colleaed 
from  three  locations  b  Magpie  Creek  (MCI 
through  MC3)  to  determbe  if  discharges  into 
the  creek  have  contaminated  sediments. 
Sampibg  locations  will  be  placed  at  creek 
outfalls,  drainage  confluences  and  bends  in  the 
creek.  Samples  at  each  location  will  be  5: 1 
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coiiq>osites  of  credc  sediments.  Sample  MCI 
will  provide  data  on  the  presence  of 
radionuclides  from  PRL  32  in  creek  sediments 
Sample  MC3  will  provide  upstream  (baseline) 
data  on  radionuclides  in  creek  sediments. 

Bulk  density  samples  will  be  collected 
from  two  different  soil  types  in  boring  SB2  to 
provide  information  for  vadose  zone  nwtAiing 
and  for  evaluation  of  remedial  alternatives. 
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TABLE  5J-1.  PREVIOUS  INVECTIGATIONS  AT  IC  11 


Year,  Contractor 

Scope  of  Investigation 

Key  Findings 

1985,  McLaren 

Environmental 

Engineering 

Investigation  of  potential  contamination 
at  PRLa  32,  56.  and  57.  A  total  of  55 
soil  borings  were  drilled.  Twelve  soil 
sanqrles  were  submitted  for  analysis. 

Soil  samples  were  analyzed  for  VOCs, 

SVOCs,  acid,  bases,  PCB,  TPH,  and  inor¬ 
ganics.  Samples  from  PRL  32  contain 
concentrations  of  SVOCs  and  TPH. 

Nothing  was  detected  at  PRLs  56  and  57. 

1988,  Radian 
Corporation 

Basewide  investigation  of  stream  water 
and  sediments  for  potential  organic  and 
inorganic  contamination.  One  water 
sediment  saitqrle  collected  from  Magpie 
Creek  within  1C  11. 

Water  samples  contained  lead,  acetone, 
4-nitropheool  and  phenol.  Sediment 
samples  contained  silver,  lead,  zinc, 
fluoranthene,  phenol,  and  pyrene. 

1993,  CH2M 

HILL 

Prelimituuy  assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in  OU  C 
through  recortls  review,  site  visits,  and 
interviews  with  base  posoimel. 

Ongoing,  Radian 
Corporation 

Groundwater  sampling  and  analysis 
program  to  determine  groundwater  ' 
contaminant  concentrationa. 

Concentrations  of  TCE,  have  been  consis¬ 
tently  rqrorted  in  samples  from  MW-131 
atad  EW-137.  Extraction  Well  137  is  1,100 
feet  southwest  of  PRL  56.  Monitoring  Well 
131  is  located  within  PRL  56  boundaries. 
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TABLE  5 J-2.  DATA  QUALITY  OBJECTIVES  FOR  PRL  32 


Problem  Statement 

Low-level  radioactive  wastewater  and  mercury  may  have  contamiiuted  surface/subsurface  soils  during 
storage  of  these  materials. 

Decision  to  be  Made 

•  Determine  if  surface  spills  and/or  leaks  from  containers  stored  at  the  site  have  contaminated 
surftce  and/or  subsurface  soils. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 


Level  m  data  for  radionuclides,  inorganics,  SVOCs,  and  TPH;  Level  n/m  for  VOCs  in  soil  gas. 
Boundaries  of  the  Study 

Soil  gas  samples  from  approximately  about  20  to  about  40  feet  BGS  and  soil  samples  collected  from 
ground  surfiKe  to  20  feet  BGS  within  the  former  boundaries  of  the  surface  storage  area. 

Decision  Rule 


•  If  organic  compounds  are  reported  in  surface  and  subsurface  samples,  then  the  soil  may  have 
been  contaminated  from  activities  at  the  location. 

•  If  inorganic  ^lecies  or  radionuclides  are  reported  above  background  concentrations,  the  soil  may 
be  contaminated  and  the  decision  process  for  inorganic  constituents  should  be  applied. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  nearby  borings,  the 
contamination  is  most  likely  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 

The  location  will  be  screened  by  traversing  the  location  with  a  Ceiger-Mueller  counter  on  a  3-foot 
spacing.  If  areas  of  elevated  radioactivity  are  ejected,  a  hand  auger  (HA5)  will  be  placed  in  the  area 
with  highest  concentrations.  Boring  SBl  will  be  placed  in  the  middle  of  the  location.  Hand  augers 
HAl  and  HA2  will  be  placed  80  feet  apart  across  the  location. 


(Continued) 
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TABLE  5.3-2.  (Cootiaiied) 

DATA  QUALITY  OBJECTIVES  FOR  FRLs  56  AND  57 


Problon  Statement 

Spill  and/or  leaks  may  have  occurred  during  storage  of  5S-gailon  drums  at  PRL  S6.  Surface  drainage 
runoff  from  storage  area  may  have  contaminated  drainage  ditch. 

Dedsion  to  be  Made 

•  Determine  if  spills  and/or  leaks  from  storage  containers  have  contaminated  surface  and/or 
subsurface  soils. 

•  Determine  if  surface  drainage  runoff  from  the  storage  area  has  contaminated  the  former  drainage 
ditch. 

•  Determine  the  location  priority. 

Inputs  to  the  Decisions 

Level  m  data  for  inorganics  constituents  and  SVOCs;  Level  n/m  for  soil  gas. 

Boundaries  of  the  Study 

Soil  gas  samples  at  about  20  feet  BGS  and  soil  samples  from  ground  surface  to  5  feet  BGS. 

Decision  Rule 

•  If  organic  con^munds  are  reported  in  surface  and  near-surface  samples,  then  the  soil  may  have 
been  contaminated  from  activities  at  the  location. 

•  If  inorganic  species  are  reported  above  background  concentrations,  the  soil  may  be  contaminated 
and  the  decision  process  for  inorganic  crmstituents  should  be  applied. 

•  If  VCX^  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  most  likely  originated  at  this  location. 

•  If  all  datt  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  preciBion  and  accuracy. 

Sample  Design 

Borings  SB2  through  SB6  wiU  be  drilled  approximately  100  feet  apart  in  the  areas,  observed  on  aerial 
photographs,  ahere  most  storage  activity  occurred.  Surface  scrapes  SSI  through  SS9  will  be 
collected  to  fill  in  coverage  across  the  location. 


(Continued) 
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TABLE  5.3-2.  (Cootiiiiied) 

DATA  QUALITY  OBJECTIVES  FOR  TANK  737 


Problem  Statement 

Diesel  fuel  may  have  leaked  into  the  subsurface  firom  Tank  737  or  associated  piping. 

Dedaon  to  be  Made 

•  Determine  if  leaks  from  the  UST/piping  have  contaminated  the  subsurface  soils. 

•  Determine  if  soil/soil  gas  contamination  has  migrated  to  groundwater. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  data  for  TPH  in  soil;  Level  n/m  data  for  soil  gas. 

Boundaries  of  the  Study 

Soil  samples  firom  10  to  30  feet  BGS,  and  soil  gas  samples  from  20  to  40  feet  BGS  collected  adjacent 
to  the  former  leak  location. 

Decision  Rule 

•  If  petroleum  hydrocarbons  are  reported  in  the  soil  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tank  or  associated  piping  have  contaminated  the  soil. 

•  If  VOCs  are  reported  in  the  soil  gas,  decrease  with  dq>th,  and  concentrations  are  higher  than 
those  r^rted  along  the  IWL  (IC  12),  the  contamination  probably  originated  at  this  location. 

•  If  all  data  collected  are  validat^,  proceed  to  Dma  Evaluation  DQOs  (see  Section  4.2.2). _ 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  q)ecificati<»s  for  precisicm  and  accuracy. 

Sample  Design 

Boring  SB7  will  be  placed  adjacent  to  the  point  of  discharge. 

(Continued) 
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TABLE  53-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  MAGPIE  CREEK 


Problem  Statement 

Surface  drainage  rimoff  from  industrial  sites  at  McClellan  AFB  may  have  contaminated  sediment 
d^tosits  in  Magpie  Ciedc. 

Decision  Made 

•  Determine  if  sediment  dqmsits  in  Magpie  Credc  are  contaminated. 

•  Determine  the  location  priority. 

Inputs  to  the  Decisions 

Level  m  data  for  SVOCs,  inorganics,  TPH,  and  radionuclides. 

Boundaries  of  the  Study 

Sediment  samples  collected  at  0.25  feet  within  the  creek. 

Decision  Rule 

•  If  organic  compounds  are  reported  in  sediment  samples,  then  sediments  are  crmtaminated. 

•  If  inorganic  ^recies  above  background  concentrations  are  r^rted  in  sediment  samples,  then 
sediments  may  be  contaminated  and  the  decision  process  for  inorganic  q>ecie8  should  be  applied. 

•  If  all  data  are  validated,  then  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specificatioos  for  precision  and  accuracy. 

Sample  Design 

Cooqjosite  surface  scrapes  MCI  through  MC3  will  be  collected  at  outhdl  locations  and  at  the  closest 
point  to  PRL  32. 
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Screening  analysis  of  soil  gas  for  commonly  delecled  VOCs  with  on-site  chromatograph. 


TABLE  5.3-4.  SAMPLING  AND  FIELD  SPECmCATIONS  FOR  IC  11 


Boring/Location  Name 

Refoence  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

MCI 

MW-22D 

138'N,  345'W 

0.25 

MC2 

MW-22D 

353'S,  IS'W 

0.25 

MC3 

Northwest  comer  of  Bldg.  737 

188'S,  149'E 

0.25 

Surface  Scraues 

SSI 

MW-22D 

145'N.  102'E 

1 

SS2 

MW-22D 

119'N,  20rE 

1 

SS3 

MW-61 

114'N,  219'W 

1 

SS4 

MW-22D 

19'N,  197'E 

1 

SSS 

MW-61 

17'N,  237'W 

1 

SS6 

MW-61 

ll'N,  149'W 

1 

SS7 

MW-61 

54'N,  E/W=0 

1 

SSS 

MW-22D 

70'S,  41'E 

1 

SS9 

MW-61 

55'S,  315'W 

1 

Hand  Augers 

HAl 

MW-22D 

194'N,  292'W 

5 

HA2 

MW-22D 

239'N,  220'W 

5 

HA3 

MW-22D 

30'S,  137'W 

5 

HA4 

MW-22D 

ll'S,  30'W 

5 

HAS 

To  be  determined 

— 

5 

Borings 

SBi 

MW-22D 

215'N,  26rW 

45 

SB2 

MW.22D 

3'N,  87'E 

25 

SB3 

MW-22D 

72'N,  215'E 

25 

SB4 

MW-61 

90'N.  245'W 

25 

SBS 

MW-61 

58'N,  135'W 

25 

SB6 

MW-22D 

30'S,  177'E 

25 
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5.4  Field  Sampling  Plan  for  Investiga¬ 
tion  Cluster  (IC)  12  (Potential 
Release  Locations  [PRLs]  S-48, 
66A,  and  L-7A 

Investigation  Cluster  12  comprises 
PRLs  S-48,  66A,  and  a  section  of  the  Indus¬ 
trial  Wastewater  Line  (TWL)  (PRL  L-7A) 
(Figure  5.4-1).  The  IC  is  located  in  the 
southern  portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  S-48  is  the 
location  of  a  jet  engine  test  stand  in  the 
northernmost  portion  of  IC  12.  The  test  stand 
was  located  on  a  SO-foot  by  50-foot  concrete 
pad  and  operated  from  1957  to  1973.  Large 
amounts  of  Jet  friel  were  spilled  during  the 
testing  of  jet  engines  (CH2M  HILL,  1993). 
Analytical  results  from  soil  sampling  along  the 
western  boundary  of  the  site  reported  benzene, 
ethylbenzene,  toluene,  xylenes,  n^hthalene, 
gasoline,  jet  fuel,  motor  oil,  and  inorganic 
constituents. 

Potential  Release  Location  66A 
includes  the  drainage  area  extending  approxi¬ 
mately  150  feet  west  of  the  test  stands  in 
Buildings  721,  732,  733,  734,  and  735.  These 
test  stands  were  first  visible  in  a  1957  aerial 
photograph.  Prior  to  the  installation  of  the 
IWL  in  1974,  PRL  66A  received  all  the  drain¬ 
age  from  testing  and  maintenance  operations  in 
the  test  stands.  Each  test  stand  in  Building 
721  has  a  sump  located  just  west  of  it  to 
collect  liquid  wastes.  The  sumps  reportedly 
drain  to  the  IWL. 

Potential  Release  Location  L-7A  is 
^proximately  3,000  feet  long  and  carries 
liquid  waste  from  the  test  stands  to  the 
Industrial  Wastewater  Treatment  Plant 


(IWTP).  Wastewater  is  collected  in  trenches 
near  the  back  of  the  test  stands  and  flows  by 
gravity  to  the  IWL.  Two  sections  of  the  IWL, 
behind  Buildings  732  and  734,  were  not  re¬ 
paired  after  inspection  in  1988  (EG&G,  1988). 
These  two  sections  may  have  leaked  contami¬ 
nants  to  the  subsurface.  The  section  between 
MH-5  and  MH-5B  (see  Figure  5.4-3)  was 
rated  as  having  a  moderate  potential  for  leak¬ 
age  during  the  1993  IWL  repair  investigation. 

Previous  investigations  conducted  at 
IC  12  are  summarized  in  Table  5.4-1. 

5.4.1  Data  (Quality  Objectives 

The  data  quality  objeaives  for  this 
phase  of  the  remedial  investigation  (RI)  at 
IC  12  are  shown  in  Table  5.4-2. 

5.4J1  Sampling  Plan 

Proposed  sampling  locations  are 
shown  on  Figures  5.4-2  and  5.4-3.  Overlay  A 
shows  previous  sampling  locations.  Potential 
contaminants  of  concern  and  the  sampling  and 
analytical  matrix  for  IC  12  are  shown  in  Table 
5.4-3;  field  specifications  for  sampling 
locations  are  included  in  Table  5.4-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlmed  below. 

A  groundwater  monitoring  well  will 
be  installed  at  Boring  SB7.  A  well  in  this  area 
was  recommended  in  the  Draft  Groundwater 
OU  RI/FS  Report  to  determine  the  direction  of 
groundwater  flow  and  water  quality. 

Boring  SB7  will  be  located  along  the 
IWL.  Soil  gas  samples  will  be  collected  from 
20  feet  BGS  to  the  top  of  the  water  table. 

Water  will  be  sampled  with  a  HydroPunch* 
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when  total  d^th  is  reached  and  sampled  again 
after  the  well  has  been  installed  and  developed. 

Eight  additional  borings  (SBl  through 
SB6,  SB8,  and  SB9}  will  be  drilled  along  the 
IWL  to  identify  areas  where  leaks  in  the  line 
may  have  contaminated  the  subsurface.  Man¬ 
holes,  known  leak  locations  (identified  by 
EG&G  Idaho  in  1988),  and  a  section  of  the 
line  (between  MH-S  and  MH-5B)  identified  as 
having  a  moderate  potential  for  leakage  (by 
Jacobs  Engineering  in  1993)  will  be  targeted 
for  sample  collection. 

Five  borings  (SBIO  through  SB14) 
will  be  drilled  and  sampled  within  the 
boundaries  of  PRL  66A  to  characterize  any 
subsurface  contamination  adjacent  to  the  sumps 
and  the  IWL  west  of  Building  721.  Seven 
hand  augers  (HAl  through  HA7)  will  be 
drilled  about  75  feet  from  the  back  of  the  test 
stands  to  help  determine  if  fuels  or  oils  from 
the  test  stands  contaminated  the  drainage  areas. 

Three  surface  scrapes  (SSI  through 
SS3)  will  be  sampled  in  PRL  S-48  to  confirm 
surface  soil  contamination  identified  in  a  1988 
investigation  by  McClellan  AFB  (see  Table 
5.4-1).  Surface  soil  will  also  be  sampled  in 
borings  SB15  and  SB17.  Results  from  surface 
soil  samples  will  be  used  to  determine  the 
lateral  extent  of  contamination.  Subsurface 
soil  and  soil  gas  contamination  in  PRL  S-48 
will  be  defined  to  approximately  40  feet  BGS 
in  borings  SB  15  through  SB  17. 

Physical  parameter  samples  will  be 
collected  from  different  soil  types  in  boring 
SB7  to  provide  information  for  vadose  zone 
modeling  and  for  evaluation  of  remedial 
alternatives. 
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Figure  5.4-1  Potentioi Release  Areas  in  1C  12 


TABLE  5.4-1.  PREVIOUS  INVESTIGATIONS  AT  IC  12 


Year,  Contractor 

Scope  of  Investigatioa 

Key  Findings 

1985,  McLaren  Environmental 
Engineers 

Investigation  of  potential  contami¬ 
nation  at  PRL  66.  A  total  of  five 
borings  were  drilled. 

Samples  taken  at  4  feet  BGS  were 
analyzed  for  Priority  Pollutants  and 
sanqples  taken  at  69  feet  were 
analyzed  for  VOCs.  Although  low 
HNu*  readings  were  measured,  soil 
sample  analysis  detected  no  priority 
pollutants. 

1988,  McCleUan  AFB 

hivestigation  of  potential  con¬ 
tamination  at  PI^  S-48  due  to 
rqx)rts  of  free  fuel  hydrocarbons  in 
the  soil.  Three  borings  were 
drilled. 

Samples  were  collected  down  to  6 
feet  BGS.  AVOCs,  SVOCs,  TPH, 
and  inorganics  were  all  reported  in 
soil  samples  analyzed. 

1988,  EG&G  Idaho 

Investigation  of  the  industrial 
wastewater  collection  system. 

Some  minor  r^Miirs  were  made  to 
the  IWL.  Two  off-set  joints  and 
possible  break  not  repaired. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites 
and  locations  in  OU  C. 

Identified  areas  to  investigation 
through  records  review,  site  visits, 
and  interviews  with  base  personnel. 

1993,  Jacobs  Engineering 

Group 

Investigation  of  the  IWL. 

The  section  of  IWL  between  MH-5 
and  MH-5B  was  rated  as  having  a 
moderate  potential  for  leakage. 

Ongoing,  Radian  Corporation 

Groundwater  San^>ling  and  Analy¬ 
sis  Program  to  determine  ground- 
wrter  contaminant  concentrations. 
MW  61  is  downgradient  of  IC  12. 

Concentrations  of  HVOCs  and 
AVOCs  have  been  consistently 
tepotXed  in  sanqtles  from  MW  61, 
350  feet  southwest  of  PRL  66A  and 
50  feet  west  of  the  IWL. 

NOTE:  Acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.4-2.  DATA  QUALITY  OBJECTIVES  FOR  PRL  S48 


1  Problem  Statement 

1  Jet  fuel  was  reportedly  spilled  at  this  location.  This  and  other  contaminants  have  been  detected  in 

1  the  surfue  and  near  surAce  soil. 

Decision  to  be  Made 

•  Determine  the  source  area  of  contamination. 

•  Determine  location  priority. 

1  Inputs  to  the  Decision 

1  Level  n/m  data  for  VCX^  in  soil  gas;  Level  m  data  for  SVCX^,  TPH,  and  inorganic  species  in 

1 

1  Boundaries  of  the  Study 

1  Soil  gas  samples  will  be  collected  from  approximately  20  to  40  feet  BGS. 

I  collected  from  the  surface  to  40  feet  BGS. 

Soil  samples  will  be 

Dedsion  Rule 


•  If  organic  compounds  are  resorted  in  surfiure  soil  samples,  then  the  surface  is  contaminated 
and  the  source  area  may  be  defined  from  concentration  gradients. 

•  If  inorganic  species  are  ratted  above  background  in  soil  samples  at  the  location,  the 
decision  process  for  inorganic  contamination  should  be  applied. 

•  If  VOCs  are  reported  in  soil  and/or  soil  gas  and  if  concentrations  decrease  with  depth,  then 
the  vertical  extent  has  been  defined  in  that  area. 

•  If  VOCs  are  reported  in  soil  gas,  and  if  concentratioos  increase  with  depth,  contaminants  may 
be  off  gassing  from  the  groundwater  and  contaminating  the  deep  soil  gas. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  crmtaminatimi  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 

Borings  SB15  through  SBI7  will  be  drilled  in  areas  of  previously  reported  contamination  in 
surftce  and  near  surface  soils.  SurfiKe  scrape  saoq>les  will  be  collected  at  the  boring  locations 
and  at  surface  scrapes  SSI  through  SS3  to  determine  the  lateral  extent  of  surface  contamination. 


(Continued) 
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TABLE  5.4-2.  (Condnued) 


DATA  QUALITY  OBJECTIVES  FOR  PRL  66k 


Problem  Statonent 

Coataminants  may  have  been  filled  or  washed  onto  the  surfKe,  and/or  drained  into  the 
subsurface  at  PRL  66A. 

Decision  to  be  Made 

*  •  Determine  if  the  surface  and/or  subsurface  has  been  contaminated  by  drainage  from  the 

nearby  test  stands. 

•  Determine  if  the  sumps  collecting  liquid  waste  from  Building  721  have  contaminated  the 
subsurface. 

•  Determine  the  locadm  priority. 

Inputs  to  the  Decision 

Level  n/m  daU  for  VOCs  in  soil  gas;  Level  in  daU  for  SVOCs,  TPH,  and  inorganic  qtecies  in 
soil. 

Boundaries  of  the  Study 

SoU  gas  samples  will  be  collected  from  about  20  to  40  feet  BGS  at  the  sumps  on  the  west  side  of 
I  Building  721.  Soil  sanqiles  will  be  collected  from  the  surface  to  10  feet. 

Decision  Rule 

•  If  organic  compounds  are  rqwrted  in  soil  samples,  then  the  surface  and/or  subsurfime  has 
been  contaminated  by  drainage  from  test  stands  and/or  leaks  in  the  sumps. 

•  If  inorganic  ^lecies  are  rqwrted  above  background  in  soil  sanq>les  at  the  location,  then 
drainage  from  the  test  stands  and/or  leaks  in  the  sunqis  may  have  contaminated  the  subsurface 

I  and  the  decision  process  for  inorganic  contamination  should  be  applied. 

•  If  VOCs  are  rq^mrted  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  bc^gs,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  qpecificatioos  for  precirion  and  accuracy. 


Sample  Design 

Borings  SBIO  through  SB14  will  be  drilled  next  to  the  sumps  at  Building  721.  Hand  augers  HAl 
through  HA4  will  be  drilled  in  surfKc  dqrressions  to  determine  if  drainage  from  the  test  stands 
contaminated  surfme  and  near  surfoce  soils. 


(Continued) 
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TABLE  5.4>2.  (Condmied) 

DATA  QUALITY  OBJECTIVES  FOR  SOIL  GAS  AT  FRL  L-7A 


Problem  Statement 

Liquid  waste  may  have  leaked  into  the  subsurfiKe  from  the  IWL  (PRL  L-7A). 
Decision  to  be  Made 


•  Detennine  if  leaks  in  the  IWL  (PRL  L-7A)  have  contaminated  the  subsurfiKe. 

•  Detennine  the  locadon  priority. 


Inputs  to  the  Decision 

Level  n/m  data  for  VOCs  in  soil  gu. 


Boundaries  of  the  Study 

Soil  gas  samples  from  about  20  to  100  feet  BGS. 


Decision  Rule 

•  If  suites  of  VOCs  reported  in  soil  gas,  and  if  concentrations  decrease  with  distance 
horuontally  and  with  dq>th,  then  soil  gas  contamination  probably  originates  at  the  IWL. 

•  If  VOC  concentrations  ate  low  or  not  detected  in  the  shallow  soil  gas  (<40  feet  BGS),  but 
are  reported  or  increase  widi  dq>di  in  the  deep  soil  gas  (>40  feet  BGS),  the  soil  gas 
contamination  is  probably  from  die  smear  zone  left  by  declining  water  levels. 

•  If  all  data  collected  ate  validated,  dien  apply  Data  Ei^uadon  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  roust  meet  project  specifrcations  for  precision  and  accuracy. 


Sample  Design 


Borings  SBl  through  SB9  will  be  drilled  at  manbolea  and  known  crack  locations,  and  at  100-foot 
intervals  along  sections  rated  as  having  high  or  moderate  potential  for  leakage. 


(Continued) 
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TABLE  5.4>2.  (Cootiiiued) 

DATA  QUALITY  OBJECTIVES  FOR  GROUNDWATER  BENEATH  IC  12 


ProUan  Statonent 


The  eastern  edge  of  the  A  zone  plume  in  OU  C  ia  not  bounded. 

Decision  to  be  Made 

•  Determine  groundwater  flow  direcdoas. 

•  Determine  if  the  groundwater  beneath  IC  12  is  contaminated. 

•  Determine  location  priority. 

Inputs  to  the  Decision 

Levd  m  data  for  groundwater.  Previous  groundwater  flow  aird  contaminant  data. 

Boundaries  of  the  Study 

Groundwater  samples  from  the  A  monitoring  zoot. 

Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 
true: 

—  Organic  con^unds  above  background  are  reported  in  groundwater  samples  downgradient 
of  die  location, 

—  Those  suites  of  compounds  are  also  reported  in  soil  gas  beneath  the  location,  and 
—  Those  compounds  or  apoam  ate  not  reported  or  ate  repotted  at  lower  concentrations  in 
upgradient  samples. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  speciflesdons  for  precision  and  accuracy. 

Sample  Design 

Boring  SB7  will  be  driUed  to  groundwat^  and  a  monitoring  well  installed  to  define  flow  directions 
and  contaminant  migration  in  si^ipoft  of  the  Groundwater  OU. 


NOTE:  All  acronyms  are  defined  in  the  acronym  list  at  the  begirming  of  the  SAP. 
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Screening  analysis  of  soil  gas  for  commonly  deiecied  VOCs  with  on-siie  chromatograph. 


TABLE  5.4-4.  SAMPLING  AND  HELD  SPECIFICATIONS  FOR  IC  12 


Boring/Location  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

Surface  SciaQc 

SSI 

Northwest  comer  of  Bldg.  721 

103'N,  38'W 

1 

SS2 

Northwest  comer  of  Bldg.  721 

27'N.  12'W 

1 

SS3 

Northwest  comer  of  Bldg.  72 1 

46'N,  58'W 

1 

Borings 

SBl 

MW-61  (in  IC  11) 

4'S,  174'E 

45 

SB2 

Southwest  comer  of  Bldg.  721 

14'S,  162’W 

45 

SB3 

Southeast  comer  of  Bldg.  721 

ll’S,  66'tV 

45 

SB4 

Southeast  comer  of  Bldg.  721 

20'S,  39'W 

45 

SB5 

Southeast  comer  of  Bldg.  721 

14'S.  160'E 

45 

SB6 

Northwest  comer  of  Bldg.  734 

199'S.  326’W 

45 

SB7 

Northwest  comer  of  Bldg.  734 

3rS.  77'W 

100 

SB8 

Northwest  comer  of  Bldg.  734 

134'N,  175'E 

45 

SB9 

Northwest  comer  of  Bldg.  734 

296'N,  425'E 

45 

SBIO 

Southeast  comer  uf  Bldg.  721 

60'N.  76'W 

45 

SBl  I 

Southeast  comer  of  Bldg.  721 

122'N, 76'W 

45 

SB12 

Northwest  comer  of  Bldg.  721 

177'S,  13’W 

45 

SB13 

Northwest  comer  of  Bldg.  721 

115'S,  13'W 

45 

SB14 

Northwest  comer  of  Bldg.  721’ 

56'S,  13'W 

45 

SBIS 

Northwest  comer  of  Bldg.  721 

8'N,  53'W 

45 

SB  16 

Southwest  comer  of  Bldg.  723 

34'S,  135'W 

45 

SB17 

Southwest  comer  of  Bldg.  723 

26'N.  36'W 

45 

Hand  Augers 

HAl 

Northwest  comer  of  Bldg.  721 

75'N,  77'W 

5 

HA2 

.Southwest  comer  of  Bldg.  721 

162'N,  79'W 

5 

HA3 

Southwest  comer  of  Bldg.  721 

53'N. 70'W 

5 

HA4 

Southwest  comer  of  Bldg.  721 

62's,  srw 

5 

HA5 

Northeast  comer  of  Bldg.  732 

45'N.  60'W 

5 

HA6 

Northwest  comer  of  Bldg  734 

70'N,  3'W 

5 

HA7 

Northwest  comer  of  BHg.  735 

4rN,  2'E 

5 
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5.5  Field  Sampling  Plan  for  Investigation 
Cluster  (IC)  13  (Potential  Release 
Locations  [PRLs]  18,  19,  54,  55,  and 
a  Former  Gas  Station) 

Investigation  Cluster  13  comprises 
PRLs  18,  19,  54,  55  and  a  former  gas  station 
(Figure  5.5-1).  The  IC  is  located  in  the 
southern  section  of  Operable  Unit  (OU)  C, 
east  of  Patrol  Road.  The  western  portion  of 
IC  13  is  in  the  Civil  Engineering  soil  pile  area, 
where  clean  soil  is  stored,  and  is  adjacent  to 
OUCl. 

Potential  Release  Locatio’is  18  and  19 
are  reportedly  burial  pits  that  may  have  been 
used  for  burned  debris  from  the  burning  pit 
and  teepee  burner  at  Confirmed  Site  (CS)  22 
in  OU  Cl,  and  possibly  for  other  solid  and 
hazardous  waste  (CH2M  HILL,  1993).  They 
may  have  been  used  from  1957  to  1959. 

Potential  Release  Location  54  is  a 
bermed  area  that  is  visible  in  aerial  photo¬ 
graphs  taken  in  the  mid-1960s.  It  appears  to 
be  earthen-bermed.  The  location  is  approxi¬ 
mately  40  feet  by  100  feet  in  size  and  is  east 
of  the  soil  pile  area.  It  is  not  known  what 
materials  might  have  been  stored  or  used 
there. 

Potential  Release  Location  55  includes 
the  concrete  building  foundation  of  an  acid 
storage  area  (where  automobile  batteries  were 
stored  before  disposal),  a  possible  burial  pit, 
and  another  small  pit  that  may  have  been  used 
for  liquid  or  sludge  disposal  during  the  1950s. 
In  the  late  1960s,  PRL  55  and  the  area  north 
to  the  Industrial  Wastewater  Treatment  Plant 
(IWTP)  (IC  14)  were  used  for  open  (i.e., 
uncovered)  storage  of  miscellaneous  equip¬ 
ment.  Surface  runoff  from  PRL  55  would 
flow  to  the  unlined  ditch  immediately  north  of 
the  PRL,  into  a  storm  drain  and  thence  into 
Magpie  Creek. 


A  gas  station  that  operated  in  the 
19<?')s  is  also  located  in  IC  13  (McClellan  Air 
Force  Base  [AFB],  1945).  The  station  was 
located  along  Patrol  Road  east-southeast  of  the 
incinerator  at  CS  22.  The  tanks  from  this  gas 
stati>  .1  may  have  been  filled  with  sand  and  left 
in  place  (CH2M  HILL,  1993);  no  other  infor¬ 
mation  is  available  about  the  gas  station. 

The  western  ponion  of  IC  13  lies 
directly  south  of  OU  Cl,  where  a  Remedial 
Investigation  (RI)  is  currently  underway. 
Operable  Unit  Cl  is  apparently  the  source  of  a 
groundwater  contaminant  plume  that  also 
underlies  IC  13.  Because  the  water  table 
beneath  IC  13  has  declined  40  to  50  feet  since 
the  1950s,  and  flow  directions  have  changed, 
it  is  very  likely  that  a  large  "smear  zone"  will 
be  encountered  in  the  deep  vadose  zone:  e  g., 
residual  contamination  left  in  the  soil  and  soil 
gas  as  the  water  table  declined.  Preliminary 
data  from  OU  Cl  indicate  total  halpgenated 
volatile  organic  compounds  (V(Xs)  greater 
than  100,000  ppbv  in  the  soil  gas  at  depths 
greater  than  40  feet  below  ground  surface 
(BGS). 

Before  Magpie  Creek  was  channelized 
and  its  course  altered  (between  1943  and 
1945),  Magpie  Creek  flowed  through  what  is 
now  IC  13  (Figure  5.5-1).  The  old  channel 
has  since  been  filled  in.  In  the  1940s, 
industrial  wastewater  from  the  eastern  portion 
of  McClellan  AFB  (OU  A)  was  disposed  to 
Magpie  Creek;  according  to  CH2M  HILL 
(1993,  page  1.10-14),  as  much  as  500  gallons 
of  oil  per  day  were  removed  from  Magpie 
Creek  at  the  skimming  basin  (PRL  28, 
downstream  of  IC  13)  in  1943  and  1944. 

Some  of  the  contaminants  in  the  creek  could 
have  remained  in  the  creekbed  or  penetrated 
the  subsurface  beneath. 
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Monitoring  Well  (MW)  61  (an  A-zone 
well)  is  located  south  of  the  eastern  portion  of 
IC  1 3.  The  contaminants  consistently  detected 
in  groundwater  samples  from  this  well  include 
trichloroethene  (TCE)  and  cis-l,2-dichloro- 
ethene  (cis-l,2-DCE).  While  this  combination 
of  contaminants  is  not  different  from  those 
found  in  and  south  of  OU  Cl,  historical 
groundwater  flow  directions  would  twnd  to 
suggest  a  source  other  than  OU  Cl  for  the 
contamination  in  MW-6rs  water. 

Although  not  sources  of  contamination, 
two  possible  conduits  for  contaminant  migra¬ 
tion  are  located  within  IC  13:  Base  Well 
(BW)  16  and  Deep  Exploration  Boring  (DEB) 
Cl.  Base  Well  16,  an  inactive  water  supply 
well,  is  usually  listed  as  being  located  in  OU 
A  (Ludorff  and  Scalmanini,  1984);  however, 
according  to  a  McClellan  AFB  Civil  Engineer¬ 
ing  drawing  (1945),  this  well  is  actually  about 
75  feet  east  of  the  former  gas  station.  The 
top  of  the  well  screen  is  reportedly  78  feet 
below  ground  surface  (BGS)  (Ludorff  and 
Scalmanini,  1984);  how  long  the  screen  is  or 
whether  the  well  was  ever  properly  abandoned 
are  unknown.  Deep  Exploration  Boring  Cl 
was  drilled  by  McLaren  Environmental  Engi¬ 
neers  in  1985  to  a  depth  of  about  300  feet 
BGS.  It  is  located  about  30  feet  south  of 
MW-33S.  The  boring  was  difficult  to  abandon 
due  to  grout  loss  into  the  formation  (McLaren 
Environmental  Engineers,  1986a).  The  boring 
may  not  have  been  properly  abandoned 
beneath  the  water  table  and  may  provide  a 
conduit  for  groundwater  contamination  to 
migrate  deeper.  Both  BW-16  and  DEB  Cl 
will  be  investigated  by  the  McClellan  AFB 
Well  Abandonment  Team  to  determine  what 
future  action,  if  any,  should  be  taken.  Base 
WelI-16  is  scheduled  in  the  current  well 
abandonment  effort,  whereas  DEB  Cl  will  be 
investigated  in  a  subsequent  phase. 


Previous  investigations  of  IC  13  are 
summarized  in  Table  5.5-1. 

5.5.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
stage  of  the  IC  13  RI  are  shown  on  Table 

5.5- 2. 

5.5.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figures  5.5-2  and  5.5-3.  Overlays  A  and  B 
show  previous  sampling  locations.  Potential 
contaminants  of  concern  and  the  sampling  and 
analytical  matrix  for  1C  13  is  shown  in  Table 

5.5- 3;  field  specifications  for  sampling  loca¬ 
tions  are  included  in  Table  5.5-4. 

The  western  ponion  of  1C  13  is  the 
soil  pile  area.  The  piles  of  dirt  may  need  to 
be  removed  or  the  proposed  borings  relocated 
before  drilling  can  begin.  Because  the  area 
has  been  used  to  store  soils  and,  therefore,  the 
surface  has  been  repeatedly  disturbed,  no 
surface  scrape  samples  will  be  collected  from 
this  area. 

A  geophysical  survey  will  first  be 
conducted  to  locate  BW-16  and  DEB-Cl.  A 
determination  can  then  be  made  of  the  need  for 
further  action.  Geophysics  will  also  be  used  to 
determine  the  locations  of  the  unks  at  the 
former  gas  sution,  and  whether  the  tanks  are 
still  in  place. 

Groundwater  samples  will  be  collected 
from  MW-128,  MW-129,  MW-130  and  anal¬ 
yzed  for  semivolatile  organic  compounds 
(SVCX^s)  and  cyanide  in  coordination  with  the 
Groundwater  OU  (sampling  and  analysis 
program).  1,2-DichlorobePiene  was  reported 
in  samples  from  MW-33S  and  MW-128  in  the 
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mid-1980s.  Cyanide  was  reported  in  two 
water  samples  from  DEB-Cl.  Monitoring 
Well  33S  is  now  dry,  and  samples  are  not 
normally  collected  from  MWs  128,  129,  and 
130  for  cyanide  or  SVOC  analysis. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Borings  SBl  and  SB2  will  be  drilled 
adjacent  to  the  building  foundation  at  PRL  55. 
Boring  SBl  will  be  sampled  to  determine 
whether  nonvolatile  and  volatile  contaminants 
and  acids  (adjacent  to  the  acid  storage  area) 
have  contaminated  the  subsurface  at  PRL  55. 
Boring  SB2  will  be  sampled  to  determine 
whether  VOCs  have  migrated  into  the  soil  gas, 
and  if  SVOCs,  inorganic  species,  acids,  and 
petroleum  hydrocarbons  have  migrated  into  the 
soil. 

Surface  scrapes  MCI  and  MC2,  placed 
next  to  the  storm  drains  in  the  ditch  near  PRL 
55,  are  intended  to  determine  whether  any 
contaminants  from  PRL  55  are  in  the  ditch 
sediments.  Both  samples  will  be  5:1 
composite  samples. 

Borings  SB3  and  SB4  will  be  placed 
around  the  tanks  at  the  former  gas  station 
location.  Exact  boring  locations  may  change 
pending  geophysical  results.  Samples  from 
these  borings  will  help  determine  whether  the 
tanks  leaked  and  contaminated  the  subsurface. 
Bulk  density  (ASTM  2937)  samples  will  be 
collected  in  boring  SB3  to  determine  watcr- 
filled  porosity,  which  will  indicate  whether  the 
oxidation  ponds  (PRL  60)  (see  Section  5.7)  are 
providing  a  hydraulic  driving  force  for  vertical 
contaminant  migration. 

Boring  SB5  is  intended  to  determine 
whether  materials  historically  stored  in  PRL  54 
(the  bermed  area)  have  contaminated  the 


subsurface.  Noth'"g  is  known  about  the  types 
of  materials  that  were  kept  in  PRL  54  or  the 
depth  to  the  original  surface  of  the  bermed 
area.  To  help  locate  the  original  surface  of  the 
bermed  area,  and  determine  if  contaminants 
were  spilled  there.  Boring  SB5  will  be  drilled 
with  a  hollow-stem  auger. 

Borings  SB6,  SB7,  and  SB8  will  pro¬ 
vide  physical  indications  and  samples  of  wastes 
or  disturbed  soil,  to  determine  if  PRLs  18  and 
19  were  used  as  burial  pits.  The  analytical 
results  will  also  help  determine  whether  any 
contaminants  disposed  in  the  pits  have 
migrated  to  the  subsurface. 

Two  trenches  will  be  dug  to  locate  the 
former  Magpie  Creek  channel.  Samples  will 
be  collected  at  the  former  creekbed  surface  and 
3  feet  below  the  former  surface  (in  HAl  and 
HA2)  to  determine  if  sediments  are  contami¬ 
nated. 
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TABLE  5.5-1.  PREVIOUS  INVECTIGATIONS  AT  IC  13 


Year,  Contractor 


Scope  of  Investigation 


Key  Findings 


1985,  McLaren 

Environmental 

Engineers 


Investigation  of  poieotial  contamination. 
PRLs  18  and  19  were  delineated  by 
GPR.  A  total  of  33  borings  (both 
shallow  and  deq>)  were  drilled  at  PRLs 
18,  19,  54,  and  55.  Samples  (collected 
only  in  some  borings)  were  analyzed 
for  VOCs.  Sandies  from  PRLs  54  and 
55  were  also  analyzed  for  acid  and 
base/noitral  extractable  compounds, 
pesticides,  herbicides,  PCBs,  oil  and 
grease,  metals,  and  cyanide. 


PRLs  18  and  19:  Borings  encountered 
only  undisturbed  soil  profiles;  no  wastes 
were  encountered.  No  san^les  were 
collected. 

PRL  54:  No  visible  contamination  or 
wastes  encountered  in  1 1  borings.  Only 
contaminant  detected  was  vanadium 
above  subsurfue  background  concentra¬ 
tions  at  15  feet  BGS. 

PRL  55:  Discolored  soil  or  solvent 
odors  were  noted  in  4  borings.  Cobalt 
was  detected  above  subsurftce  back¬ 
ground,  and  VOCs  were  detected  in  soil 
at  80  feet  BGS. 


1985,  McLaren 

Environmental 

Engineers 


Site  characterization  investigatiqn  of 
Area  C.  DEB-Cl  was  drilled  about  30 
feet  south  of  MW-33S  to  300  feet  BGS 
to  characterize  vertical  extent  of 
groundwater  contamination  and  deter¬ 
mine  lithology. 


DEB-Cl  was  drilled,  cased,  sampled, 
and  abandoned.  Groundwater  samples 
were  collected  from  six  dq>ths:  TCE 
was  detected  in  four  samples  from  1 17 
to  227  feet  BGS;  cyanide  was  repotted 
in  samples  from  190  and  230  feet  BGS; 
three  SVOCs  were  detected  in  a  san^le 
from  210  feet  BGS;  and  arsenic  (1 
sarq>le),  chromium,  and  lead  were 
detected  above  drinking  water  standards 
in  samples  from  117  to  209  feet  BGS. 
Difficulty  was  encountered  in  abandon¬ 
ing  the  boring. 


1989,  Radian 
Corporation 


Baaewide  investigatitm  of  surftce  soil 
vapor  for  potential  organic  contamina¬ 
tion. 


All  four  PRLs  were  scremied  for 
organic  contamination.  Maximum  OVA 
and  HNu*  readings  were  2  ppmv,  at 


PRL  18. 


1990,  Radian 
Corporatitm 


Preiiminary  Groundwater  Operable 
Unit  Remedial  Investigation.  Installed 
five  piezometers  in  IC  13  to  determine 
groundwater  flow  directions  and  other 
hydraulic  parameters,  and  to  determine 
whether  extraction  system  in  OU  C  is 
effectively  capturing  contaminated 
groundwater. 


Determined  that  extraction  system  is 
only  partially  capturing  contaminated 
groundwater  beneath  OU  C. 


(Continued) 
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TABLE  5^1.  (Continued) 


Year,  Contractor 

Scope  of  brestigation 

Key  Findings 

1993,  CH2M  HILL 

Preliminary  Assessment  of  OU  C 

Through  a  records  review,  site  visits, 
and  interviews  with  base  personnel, 
identified  areas  to  be  investigated  in  OU 

C. 

Ongoing,  Jacobs 
Engineering  Group 

Remedial  Invesdgatioo  of  OU  Cl 

Concentratioos  of  TCE,  vinyl  chloride, 
and  other  VOCs  exceeding  100,000 
ppbv  total  HVOCs  have  been  detected  in 
tte  soil  gas  north  of  IC  13.  The  source 
of  this  contamination  is  probably  in  OU 
Cl. 

Ongoing,  Radian 
Coipontion 

Groundwater  Sampling  and  Analysis 
Program  to  determine  groundwater 
contaminant  concentrations 

High  concentrations  of  VOCs  (>  10,000 
^g/L)  have  been  detected  moving  south 
beneath  IC  13.  The  source  of  contami¬ 
nation  is  probably  in  OU  Cl.  Dichloro- 
benzene  detected  in  MWs  33S,  128,  and 
129  from  1984  until  1988. 
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TABLE  5.5-2.  DATA  QUALITY  OBJECTIVES  FOR  PRLS  18  AND  19 


Problem  Statement 

Burned  debris  and  other  solid  and  hazardous  waste  may  have  been  buried  in  pits  at  PRLs  18  and 
19. 


Decision  to  be  Made 

•  Determine  if  the  burial  pits  exist. 

•  Determine  if  contaminants  are  present  in  the  pits. 

•  Determine  if  any  contaminants  in  groundwater  at  MW-61  originate  at  PRL  18. 

•  Determine  location  priority. 

Inputs  to  the  Decision 

Level  n/in  data  for  soil  gas;  Level  in  for  inorganic  constituents  and  SVOCs  in  soil. _ 

Boundaries  of  the  Study 

Soil  gas  san^Iea  from  20  to  40  feet  BGS  and  soil  samples  from  10  to  20  feet  BCS  collected  in  the 
middle  of  the  pits. 

Decision  Rule 

•  If  {Aysical  evidence  of  wastes  or  disturbed  soil  is  found,  together  with  analytical  data,  then 
the  locadons  were  used  as  burial  pits. 

•  If  organic  compounds  are  rqx>rted  in  soil  samples,  then  contaminants  from  the  pit  have 
contaminated  the  subsurface  soil. 

•  If  inorganic  species  are  rqxnrted  above  subsurfme  background  concentrations  in  soil  samples, 
and  the  decision  process  for  inorganic  ^weies  should  be  applied. 

•  If  VOCs  are  reported  in  die  soil  gas  and  if  concentratioos  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

_ •  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specificatioos  for  precision  and  accuracy. 

Sample  Dcs^ 

Borings  SB7  and  SB8  in  PRL  18  and  SB6  in  PRL  19  will  be  drilled  in  the  center  of  the  potential 
pit  boundaries  to  determine  if  the  burial  pits  existed  and  if  the  subsurface  is  contaminated. 


(Continued) 
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TABLE  S.S*!.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  FRL  54 


(Continued) 
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TABLE  5.5*2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  PRL  55 


Problem  Statement 

Acid  and  lead  from  lead-acid  batteries  il  ly  have  been  spilled  onto  the  soil;  unknown  wastes  may 
have  been  buried  in  the  location. 


Decision  to  be  Made 

•  Determine  if  contaminants  from  the  acid  storage  facility  or  the  pit  are  present  in  the 
subsurface. 

•  Determine  location  priority. 

•  Determine  if  sediments  in  the  drainage  near  PRL  55  are  contaminated. 

Inputs  to  the  Decision 

Level  II/III  data  for  soil  gas;  Level  III  for  organic  and  inorganic  contaminants  in  soil. 

Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  40  feet  BGS,  and  soil  samples  from  5  to  10  feet  BGS  collected  around 
the  foundation  of  the  acid  storage  facility  and  near  the  pit.  Surface  soil  samples  will  be  collected 
in  the  drainage  near  PRL  55. 

Decision  Rule 

•  If  organic  contaminants  are  reported  in  the  subsurface  soil,  then  contaminants  from  the 
storage  area  or  pits  have  contaminated  the  subsurface  soil. 

•  If  surface  soil  in  the  drainage  ditch  is  contaminated  with  the  same  suite  of  compounds 
detected  in  PRL  55,  then  run-off  from  PRL  55  has  contaminated  the  surface  sediment. 

•  If  inorganic  species  are  reported  above  subsurface  background  concentrations  in  soil  samples, 
then  the  soil  may  be  contaminated  and  the  decision  process  for  inorganic  species  should  be 
applied. 

•  If  soil  pH  is  less  than  6,  then  acid  from  the  lead-acid  batteries  has  contaminated  the  soil. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Borings  SBl  and  SB2  will  be  placed  near  previous  boring  locations  where  solvent  odors  were 
noted  and  adjacent  to  the  potential  former  disposal  pit  locations  (as  indicated  in  aerial 
photogriq)hs). 


(Continued) 
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TABLE  5.5-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  THE  FORMER  GAS  STATION 


Problem  Statement 

Gasoline  and/or  diesel  fuel  may  have  leaked  from  underground  tanks  or  associated  piping. 

Decision  to  be  Made 

•  Determine  if  leaks  in  the  tank  or  piping  have  contaminated  the  soil  with  TPH  or  organic  lead. 

•  Determine  if  the  soil  gas  is  contaminated  with  aromatic  VOCs  (AVOCs). 

•  Determine  location  priority. 

Inputs  to  the  Decision 

Geophysics  to  determine  t^propriateness  of  location;  Level  II/III  data  for  soil  gas;  Level  III  for 
TPH,  BTEX,  and  organic  lead  in  soil. 

Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  40  feet  BGS,  and  soil  samples  from  10  to  30  feet  BGS. 

Decision  Rule 

•  If  petroleum  hydrocarbons  are  reported  in  the.  soil  adjacent  to  and/or  bcncaui  the  tanks,  leaks 
from  the  tanks  have  contaminated  the  subsurface. 

•  If  organic  lead  is  reponed  in  soil  samples,  then  leaks  from  the  tanks  have  contaminated  the 
subsurface. 

•  If  AVOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  in  surrounding 
borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  dau  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Borings  SB3  and  SB4  will  be  placed  adjacent  to  the  tanks  and  piping  as  located  with  geophysics. 


(Continued) 
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TABLE  5.5-2.  (Condnued) 


DATA  QUALITY  OBJECTIVES  FOR  FORMER  MAGPIE  CREEK  CHANNEL 


Hrobian  Statement 

Contamiiiaiits  in  the  creek  before  it  was  chaniwlirarf  may  have  contaminated  creek  sediments  and 
the  subsurftce. 

Decision  to  be  Made 

•  Determine  if  contaminants  are  present  in  the  former  creek  channel. 

•  Determine  location  priority. 

Inputs  to  the  Dedsion 

Trenching  to  determine  appropriateness  of  Mmpling  locations;  Level  m  for  organic  and  inorganic 
contaminants  in  soil. 

Boundaries  of  the  Study 

Soil  samples  from  0  to  3  feet  below  the  old  creekbed. 

Decision  Rule 

•  If  organic  contaminants  are  r^rted  in  the  soil,  then  contaminants  from  the  creekbed  have 
contaminated  the  subsurface  soil. 

•  If  inorganic  species  are  rq>otted  above  subsurfue  background  concentrations  in  soil  samples, 
then  the  soil  may  be  contaminated  and  the  decision  process  for  inorganic  q)ecies  should  be 
applied. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 


Two  trenches  will  be  dug  in  IC  13  to  locate  the  former  channel  of  Magpie  Creek;  trench  locations 
were  selected  from  aerial  photogn{4is.  Hand  augers  HAl  and  HA2  will  be  drilled  within  the 
former  creekbed. 


NOTE:  All  acronyms  are  defined  on  die  acronyms  list  at  the  beginning  of  the  SAP. 
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TABLE  5.5-4.  SAMPLING  AND  FIELD  SPECmCATIONS  FOR  IC  13 


Boring/Location  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

Surface  ^ra2es 

MCI 

MW-143 

48’S,  343'W 

1 

MC2 

MW-143 

37'S.  301 'W 

1 

Borings 

SBl 

MW-143 

SI'S,  126'W 

45 

SB2 

MW-143 

47'S.  204'W 

45 

SB3 

MW-143 

93'N,  377’W 

45 

SB4 

MW-143 

IIS'N,  378'W 

45 

SBS 

PZ23 

55'S.  65'E 

45 

SB7 

PZ23 

187'N.  299'E 

45 

SBS 

PZ23 

244 'N,  ?10'E 

45 

Hand  Augers 

HAl 

PZ-23 

136'S.  190'E 

3* 

HA2 

MW-143 

194'N,  25rE 

3* 

*  Three  feet  below  the  former  cieekbed  surface. 
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5.6  Field  Sampling  Plan  for  Investigation 
Cluster  (IC)  14  (Potential  Release 
Locations  [PRLs]  17,  20,  21,  L-7B, 
63,  64,  66B,  and  portions  of  the 
Industrial  Wastewater  Treatment 
Plant  PWTP]) 

Investigation  Cluster  14  comprises 
PRLs  r,  20,  21,  63,  64,  66B,  a-.d  L-7B 
(Figure  5.6-1).  The  IC  is  located  in  the 
southern  portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  17  was 
reportedly  used  as  a  burial  pit  for  burned 
debris  from  the  burning  pit  at  Confirmed  Site 
(CS)  22  and  the  incinerator  at  CS  31  in  OU  B. 
It  may  have  operated  in  the  late  19S0s  (CH2M 
HILL,  1993).  Part  of  PRL  17  is  beneath  an 
aeration  tank  and  two  blending  tanks,  which 
are  part  of  the  IWTP. 

Potential  Release  Locations  20  and  21 
were  reportedly  used  as  burial  pits  for  indus¬ 
trial  sludges  in  the  mid-1950s.  Potential 
Release  Location  20  is  located  partly  beneath 
the  Groundwater  Treatment  Plant  (GWTP). 
During  excavation  for  construction  of  the 
GWTP,  buried  debris  was  uncovered  between 
PRLs  20  and  21. 

Potential  Release  Location  L-7B  is  a 
portion  of  the  Industrial  Wastewater  Line 
(IWL).  It  includes  the  main  line  carrying 
wastewater  from  facilities  throughout 
McClellan  Air  Force  Base  (AFB)  to  the  IWTP; 
in  PRL  L-7B,  this  main  line  runs  east-west. 

The  PRL  also  includes  the  southernmost 
ponion  of  an  IWL  connector  line  from  the 
hush  houses  in  ICs  18  and  20. 

Building  722  has  four  sumps  on  its 
west  side  to  collect  hydraulic  oils  and 
washwater  from  the  floors  of  the  maintenance 
bays.  These  sumps  were  connected  to  a  fuel 


oil/water  separator  on  the  northwest  comer  of 
the  building.  This  separator  was  installed  in 
about  1960  and  was  equipped  with  an  overflow 
valve  at  the  surface  (Jeffrey,  1993).  This 
separator  and  the  sumps  were  reportedly 
connected  to  the  IWL  in  the  1970s. 

Potential  Release  Locations  63  and  64 
are  unlined  ditches  behind  the  hush  houses  of 
Building  722.  Both  locations  may  have 
received  discharges  of  aircraft  fuel  aiKl  oils. 
Both  ditches  trend  northeast  to  southwest  and 
collect  surface  mnoff  into  storm  drains,  which 
empty  into  Magpie  Creek  north  of  PRL  28. 

Potential  Release  Location  66B  is  an 
unlined  drainage  area  west  of  the  hush  houses 
in  Building  722.  Before  the  IWTP  was  instal¬ 
led  in  1974,  this  area  received  all  surface 
runoff  from  testing  and  maintenance  operations 
in  Building  722;  this  runoff  may  have  con¬ 
tained  aircraft  fuel  and  oils.  Currently,  French 
drains  in  the  front  (east)  of  the  building  collect 
runoff  and  reportedly  discharge  to  the  IWL. 

Investigation  Cluster  14  also  includes 
those  portions  of  the  IWTP  not  already  in¬ 
cluded  in  the  OU  CT  investigation;  primarily, 
these  are  surface  spill  areas  and  aboveground 
tanks.  In  1987,  the  aboveground  free  oil  tank 
overflowed,  spilling  oil  onto  the  ground  sur¬ 
face.  At  least  a  p>ortion  of  the  contaminated 
soil  wa.  removed  (CH2M  HU  L,  1993).  Also, 
two  S.OOO-gallon  chemical/waste  oil  tanks 
were  located  beneath  the  IWTP  until  1989, 
when  they  were  removed.  These  tanks  were 
reportedly  located  near  Buildings  714  and  715; 
however,  on  at  least  one  drawing  they  are 
shown  to  be  located  near  Building  718. 

Borings  were  drilled  during  the  OU  Cl  RI 
near  Buildings  715  and  718,  but  not  in  the 
Building  714  area. 
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Before  Magpie  Creek  was  channelized 
and  its  route  altered  (between  1943  and  1945), 
it  flowed  through  what  is  now  IC  14.  In  the 
1940s,  industrial  wastewater  from  the  eastern 
portion  of  McClellan  AFB  (OU  A)  was  dis¬ 
charged  to  Magpie  Creek;  according  to  CH2M 
HILL  (1993,  page  1.10-14),  as  much  as  500 
gallons  of  oil  a  day  were  removed  from 
Magpie  Creek  at  the  skimming  basin  (PRL  28, 
downstream  in  1C  15)  in  1943  and  1944. 

Some  of  these  contaminants  could  have  re¬ 
mained  in  the  creekbed  or  leaked  into  the 
subsurface.  Sometime  after  the  course  of  the 
creek  was  altered,  the  old  creekbed  was  filled. 

Although  not  a  source  of  contamina¬ 
tion,  a  possible  conduit  for  contaminant  migra¬ 
tion  is  located  within  IC  14;  Base  Well  (BW) 
6.  Base  Well  6,  an  inactive  water  supply  well, 
is  reportedly  located  near  Building  714. 
Ludorff  and  Scalmanini  (1984)  describe  the 
well  as  an  "old  farm  well,"  and  state  no  infor¬ 
mation  is  available  about  the  well  depth, 
screen  interval,  or  abandonment  methods.  If 
the  well  was  not  properly  abandoned,  it  may 
provide  a  means  for  groundwater  contaminants 
to  migrate  deeper.  Base  Well  6  will  be  inves¬ 
tigated  by  the  McClellan  AFB  Well  Abandon¬ 
ment  Team  to  determine  what  future  action,  if 
any,  should  be  taken.  This  well  is  not 
scheduled  in  the  current  abandonment  effort, 
but  will  be  investigated  in  a  subsequent  phase. 

Previous  investigations  in  IC  14  are 
summarized  in  Table  5.6-1. 

5.6.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
suge  of  the  remedial  investigation  (RI)  in  IC 
14  are  shown  on  Table  5.6-2. 

5.6.2  Samfriing  Plan 

Proposed  sampling  locations  are  shown 
on  Figures  5.6-2  and  5.6-3;  previous  sampling 


locations  are  shown  on  Overlays  A  and  B. 

The  sampling  and  analytical  matrix  for  IC  14 
is  shown  in  Table  5.6-3;  field  specifications 
for  sampling  locations  are  included  in  Table 
5.6-4. 

A  geophysical  survey  will  be  used  to 
locate  BW-6.  A  determination  can  then  be 
made  of  the  need  for  further  action  (abandon¬ 
ment)  at  the  well. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Borings  SBl  through  SB6,  located 
along  the  north/south  connector  lines  of  the 
IWL,  are  intended  to  determine  whether  con¬ 
taminants  have  leaked  from  the  IWL  into  the 
subsurface.  (Borings  were  drilled  along  the 
main  east/west  line  in  1993  during  the  OU  Cl 
RI.)  Borings  SBl  through  SB6  will  be  drilled 
at  the  locations  of  manholes  and  areas  of 
known  or  suspected  leaks.  The  depth  of  the 
IWL  is  assumed  to  be  approximately  10  feet 
BGS. 

Where  the  1993  IWL  investigation 
indicated  a  "high"  or  "moderate"  potential  for 
leakage,  borings  will  be  spaced  100  feet  apart 
(Borings  SBl  and  SB2).  Where  the  1993 
investigation  indicated  a  blockage  in  the  line  (a 
location  where  cracks  were  previously  identi¬ 
fied),  a  boring  (SB3)  will  be  drilled  to  ground- 
water.  Soil  and  soil  gas  samples  will  be 
collected  in  this  boring.  Boring  SB3  will  be 
converted  to  a  groundwater  monitoring  well  to 
determine  whether  contantinants  have  migrated 
to  groundwater  and  to  help  determine  ground- 
water  flow  directions  in  the  area. 

Samples  will  be  collected  from  10  to 
85  feet  BGS  for  analysis  of  inorganic  species 
near  the  section  of  the  IWL  that  was  plugged 
and  cracked.  Samples  will  be  analyzed 
sequentially  with  depth;  the  sample  at  10  feet 
will  be  analyzed  first.  If  the  shallowest  sample 
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contains  inorganic  species  above  subsurface 
background  concentrations,  the  next  deepest 
sample  will  be  analyzed.  If  concentrations  in 
the  shallowest  sample  are  not  above  back¬ 
ground,  the  deeper  samples  collected  for 
inorganic  analysis  will  not  be  analyzed.  This 
procedure  will  be  followed  for  each  of  the 
sampling  intervals.  Soluble  metal  concentra¬ 
tions  will  be  determined  in  the  deepest  sample 
analyzed  (see  Section  4.3.2).  Groundwater 
will  be  analyzed  for  inorganic  species  to 
support  the  Groundwater  OU  RI/FS. 

Boring  SBll,  located  next  to  the  fuel 
oil/water  separator  near  the  northwest  comer 
of  Building  722,  will  help  determine  whether 
leaks  or  discharges  from  the  separator  have 
contaminated  the  surface  and/or  subsurface 
soil.  Borings  SB7  through  SB  10  are  located 
next  to  the  sumps  along  the  west  side  of 
Building  722;  they  are  intended  to  ascertain 
whether  the  sumps  have  leaked  and  contami¬ 
nated  the  subsurface. 

Borings  SB  12  through  SB  17  are 
intended  to  determine  whether  the  contents  of 
the  reponed  pits  at  PRLs  17,  20,  and  21  have 
contaminated  the  subsurface.  The  borings  arp 
located  within  the  pits  or  as  close  to  them  as 
possible.  Where  possible,  borings  were  placed 
in  the  estimated  center  of  the  pit  along  its  long 
axis.  However,  because  parts  of  the  pits  at 
PRLs  17  and  20  may  be  underneath  structures, 
borings  were  also  placed  at  the  edge  of  the 
structure  at  the  point  closest  to  the  estimated 
pit  boundary.  In  addition  to  collecting  samples 
for  analysis,  the  soil  core  will  be  inspected  for 
visual  indication  of  wastes  or  disturbed  soil  to 
determine  whether  or  not  the  locations  were 
used  as  burial  pits  for  contaminants.  Soil  and 
soil  gas  samples  will  help  determine  whether 
any  contaminants  in  the  pits  have  migrated 
below  the  pits. 

Boring  SB  18  is  within  the  oil  surface 
spill  area  in  the  IWTP.  This  boring  will  deter¬ 


mine  whether  oil  that  spilled  from  the  above¬ 
ground  tank  has  contaminated  the  subsurface 
soil.  Compounds  associated  with  oil  (petro¬ 
leum  hydrocarbons,  volatile  and  semivolatile 
organic  compounds,  polycyclic  aromatic 
hydrocarbons,  polychlorinated  biphenyls,  and 
dioxins/furans)  are  the  suspected  contaminants 
of  concern  (COCs). 

Boring  SB  19  will  be  drilled  in  the  area 
of  the  underground  chemical/waste  oil  tank 
(Tanks  714)  at  the  IWTP  to  determine  whether 
the  tank  leaked  and  contaminated  the  subsur- 
foce.  In  addition  to  the  standard  suite  of 
COCs  listed  in  Table  4-11  in  Section  4.3.2, 
samples  will  be  collected  for  analysis  of 
polycyclic  aromatic  hydrocarbons  (associated 
with  waste  oil).  Because  the  former  location 
of  the  tank  near  Building  714  is  not  precisely 
known,  a  record  search  of  Civil  Engineering 
(CE)  construction  diagrams  will  be  completed 
prior  to  drilling  the  boring  to  determine  its 
former  location.  If  CE  files  indicate  that  the 
tank  is  not  located  near  Buildings  714,  then  the 
boring  will  not  be  drilled. 

Hand  augers  HAS  through  HA  11  will 
be  drilled  in  the  ditches  in  PRLs  64  and  63  to 
determine  whether  any  contaminants  trans¬ 
ported  in  the  ditches  have  contaminated  the 
sediments.  Hand  augers  HAl  through  HA4 
are  located  in  the  drainage  swales  of  PRL  66B 
to  determine  whether  contaminants  from 
engine  testing  and  maintenance  have  run  off 
into  the  drainage  and  contaminated  the 
sediments. 

Bulk  density  samples  will  be  collected 
from  three  different  soil  types  in  Boring  SB3 
to  provide  information  for  vadose  zone  model¬ 
ing  and  for  evaluation  of  remedial  alternatives. 
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TABLE  PREVIOUS  INVESTIGATIONS  AT  IC  14 


Year,  Contractor  . 

1985,  McLaren 

Enviiooineatal 

Engineers 


1987  and  1988, 
McOellan  AFB 


1987,  McClellan  AFB 


1988,  EG&G  Idaho 


1989,  Radian 
Corporation 


Scope  of  Inrestigation 

Investigation  of  potential  contamination. 
PRLs  17,  20,  and  21  were  delineated 
by  GPR.  A  total  of  37  borings  (both 
shallow  and  deep)  were  drilled  at  PRLs 
17,  20,  21,  63,  and  64.  Two  samples 
each  from  PRLs  17,  20,  and  21  were 
analyzed  for  VOCs.  At  PRLs  63  and 
64,  two  sanities  each  were  analyzed  for 
priority  pollutants;  two  more  were 
analyzed  for  VOCs  at  each. 


After  the  free  oil  separation  tank  at  the 
IWTP  overflowed,  three  samples  were 
collected  of  the  soil  in  the  ^ill  area. 


An  investigation  ctmducted  at  PRL  20 
before  construction  of  the  GWTP 
included  drilling  borings  and  collecting 
soil  samples. 


Investigatioo  and  inspection  of  the  IWL 
basewide,  to  determine  system  integrity 
and  compatibility  of  piping  with  waste- 
water  flowing  throush  it. 


Basewide  investigation  of  surftue  soil 
vapor  for  potential  organic 
contamination. 


_ Key  Findings 

PRL  17:  Borings  encountered  only 
undisturbed  soil  profiles;  no  wastes 
were  encountered.  Low  levels  of 
benzene  and  dichloromethane  (  <  ISO 
/(g/kg)  were  t^rorted  at  31  feet  BGS. 

PRLs  20  and  21:  No  visible  contamina¬ 
tion  or  wastes  encountered  in  11  of  12 
borings.  In  21DAP02,  5  feet  of  fill 
matoial  was  encountered.  Low  levels 
(<300  ugllcg)  of  VOCs  were  rqxnted 
in  samples  from  30  feet  BGS  from  both 
locations. 

PRLs  63  and  64:  2  deep  and  15 
shallow  borings  were  drilled  from  the 
two  locations.  No  waste  was  encount¬ 
ered  in  any  boring.  Samples  indicated 
no  priority  pollutant  compounds. 

Diesel  fuel  and  lead,  arsenic,  cadmium, 
nickel,  chromium,  copper,  zinc,  and 
silver  above  subsur&ce  background 
were  detected  in  soil  samples.  The  PA 
report  does  not  indicate  whether  the  soil 
was  removed. 

Borings  encountered  airplane  parts, 
paint  cans,  paint,  and  garbage.  Soil 
samples  yielded  elevated  levels  of  lead. 
Exact  boring  locations  and  analytical 
results  are  not  known. 

Main  line  in  PRL  L-7B  was  found  to  be 
crushed  and  leaking;  leaks  were  re¬ 
paired  with  Insituform*  grout.  Leaks 
were  reported  along  the  cormector  line 
coming  from  the  north.  The  line  to 
Building  725  was  not  inspected. 

Maximum  OVA  and  HNu*  readings  at 
the  seven  PRLs  in  IC  14  were  3  ppmv, 
both  taken  at  PRL  20  outside  the 
GWTP. 


(Continued) 
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TABLE  5.^1.  (Condnued) 


Year,  Contractor 

Scope  of  Inrestigation 

Key  Findings 

1993.  CfI2M  HILL 

Preliminary  Assessment  of  OU  C 

Identified  areas  to  be  investigated  in  OU 

C  through  records  review,  site  visits, 
and  interviews  with  base  personnel. 

1993.  Jacobs 
Engineering  Grotq) 

In^Mcdon  and  rqMir  of  more  than 
22.000  feet  of  die  IWL. 

Found  a  blockage  of  the  IWL  north  of 

MH  4  in  OU  C.  Rated  the  section  of 
the  line  north  of  the  blockage  as  having 
a  high  potential  for  leakage. 

Ongoing.  Jacobs 
Engineering  Groiq> 

Remedial  Investigation  of  OU  Cl 

Concentrations  of  TCE.  vinyl  chloride, 
and  other  volatile  organic  compounds 
exceeding  100.000  i^v  have  been 
detected  in  the  soil  gas  in  and  around 

OU  Cl.  The  source  of  this  contamina¬ 
tion  is  probably  in  OU  Cl.  Lead  has 
also  been  reported  above  the  subsurfece 
background  concentrations  at  CS  69. 

Ongoing.  Radian 
Corporation 

Groundwater  Sampling  and  Analysis 
Program  to  determine  groundwater 
contaminant  concentrations 

A  plume  of  contaminated  groundwater 
has  been  identified  moving  south 
beneath  IC  14.  The  source  of  contami- 
nation  is  probably  in  OU  Cl. 

NOTE:  All  acrooyiiii  an  defiaed  on  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  S.6-2.  DATA  QUALITY  OBJECTIVES  FOR  FRU  17,  20  and  21 


Problem  Statement 


Industrial  sludges,  hazardous  waste,  or  incinerator  ash  may  have  been  disposed  into  the  pits  at 
PRLs  17,  20,  and  21. 


Decision  to  be  Made 

•  Determine  if  the  burial  pits  exist. 

•  Determine  if  contaminants  are  present  in  die  pits. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  n/m  data  for  soil  gas;  Level  III  for  organic  and  inorganic  constituents  in  soil. 


Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  40  feet  BGS;  soil  samples  from  S  to  15  feet  BGS  collected  in  the 
middle  of  the  pits. 


Decision  Rule 

•  If  physical  evidence  of  wastes  or  debris  is  found,  together  with  positive  analytical  data,  thm 
the  locations  were  used  as  burial  pits. 

•  If  organic  compounds  are  r^xnted  in  soil  sanples,  then  contaminants  in  the  pit  have 
contaminated  the  subsurftce  soil. 

•  If  inorganic  species  are  rqxnted  above  subsurface  background  concentrations  in  soil  samples, 
then  the  subsurftce  may  be  contaminated,  and  the  decision  process  for  inorganic  species 
should  be  ^rplied. 

•  If  VOCs  are  rqmrted  in  the  soil  gas  and  if  concentrations  are  greater  tlum  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  then  ^>ply  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  qrecifications  for  precision  and  accuracy. 


Sample  Doign 

Borings  SB12  and  SB13  (PRL  20),  SB14-SB16  (PRL  17)  and  SB17  are  placed  as  close  to  the 
approximate  center  and  parallel  to  the  long  axis  of  the  pits. 


TABLE  5.6-2.  (Cootunied) 

DATA  QUALITY  OBJECTIVES  FOR  FRLS  63  AND  64 


Firobicni  Stataneit 

Coauminants  have  beeo  disposed  to  the  dnunage  ditches  at  PRLs  63  and  64. 

Dedsioo  to  be  Made 

•  Determine  if  petroleum  hydrocarbons,  SVOCs,  or  inorganic  species  have  contaminated  the 
ditch  sediments  and  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedsioo 

Level  m  data  for  organic  and  inorganic  ^)ecie6  in  soil. 

Boundaries  of  the  Study 

Soil  samples  will  be  collected  from  the  surface  to  5  feet  below  dm  ditch  bottom  within  the 
drainage  ditches. 

Decision  Rule 

•  If  petroleum  hydrocarbons  or  SVCXIs  are  reported  in  sediment  or  subsurfime  soil  samples, 
then  die  sediments  or  subsurfme  soil  have  bm  contaminated. 

•  If  inorganic  qiecies  above  background  levels  are  reported  in  sediment  or  soil  sanqiles,  the 
soil  may  have  been  contaminated  and  the  decision  process  for  inorganic  qpecies  should  be 
applied. 

•  If  all  dau  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Unoertainty 

Analytical  data  must  meet  project  qieciEcationa  for  precision  and  accuracy. 

Sample  Design 

Hand  augers  HAS-HA9  (PRL  64)  and  HA10-HA14  (PRL  63)  will  be  placed  near  storm  drains 
and  at  100-foot  intervals  in  the  ditches. 


(Continued) 
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TABLE  S.(-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  FRL  66B 


Problem  Statement 

ConUminants  have  been  dii^wed  to  the  dfainage  areaa  at  PRL  66B.  Sun^M  and  the  fiiel  oil/water 
sqtantor  behind  Building  722  may  have  leaked  and  cimtaminated  the  subaiHiue. 

Decision  to  be  Made 

•  Determine  if  petroleum  hydrocarbons  or  SVOCs  have  contaminated  the  surface  or  subsurface 
soils. 

•  Determine  if  leakage  from  the  oil/water  separator  or  the  sumps  has  contaminated  the 
subsurface. 

•  Determine  if  the  soil  gas  is  contaminated  with  VOCs. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedsion 

Level  m  data  for  organic  and  inorganic  f^iecies  in  soil;  Level  n/m  data  for  soil  gas. 

Boundaries  of  the  Study 

Soil  gas  sanqiles  firom  20  to  40  feet  BGS;  soil  samples  will  be  collected  at  the  surface  to  20  feet 
BGS. 


Decision  Rule 

•  If  petroleum  hydrocarbons  or  odier  SVOCs  are  rqmited  in  sediment  or  subsuifme  soil 
aanq>les,  then  the  sediments  or  subsurfiKe  soil  have  been  contaminated. 

•  If  inorganic  ^>ecies  above  background  levels  are  rq>orted  in  sediment  or  soil  samples,  the 
soil  may  have  been  contaminated  and  the  decision  process  for  inorganic  species  should  be 
applied. 

•  If  VOCs  are  reported  in  soil  gas,  and  if  concentrations  decrease  with  distance  horizontally 
from  the  PRL,  then  the  VOC  contamination  most  likely  originates  at  the  PRL. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 


_ Analytical  data  must  meet  project  ^jecifications  for  precision  and  accuracy. _ 

Sample  Design 

Hand  augers  HA1-HA4  will  be  placed  m  topographically  low  areas  of  PRL  66B.  Borings 
SB7-SB10  will  be  placed  next  to  the  sumps  west  of  Building  722.  Boring  SBl  1  will  be  placed 
next  to  the  fuel  oil/water  sqMrator. 


(Continued) 
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j. 


TABLE  5.(-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  FRL  L-7B 


FtroUem  Statement 

Wastewater  in  die  IWL  may  have  leaked  and  contaminated  the  subsurfiKe. 

Decision  to  be  Made 

•  Determine  if  VOCs  have  leaked  from  the  IWL  and  ccmtaminated  the  soil  gas  and  soil. 

_ •  Determine  the  location  priority. _ 

Inputs  to  the  Decision 

Level  n/m  data  for  VOCs  in  soil  gas;  Levd  m  data  for  organic  conqiounds  and  inorganic  species 
in  soil. 

Boundaries  of  the  Study 

Borings  will  be  placed  along  the  IWL.  Soil  gas  samples  will  be  collected  from  about  20  to  100 
feet  BGS;  soil  san^iles  from  10  to  85  feet  BGS. 

Decision  Rule 

•  If  VOCs  are  reported  in  soil  gas  along  the  IWL,  and  if  concentrations  decrease  with  distance 
from  the  IWL  horizontally,  then  the  VOC  contamination  most  likely  originates  at  the  IWL. 

•  If  suites  of  VOCs  in  deqi  soil  gas  (40  to  60  feet  BGS)  are  the  same  as  in  shallow  soU  gas  (10 
to  20  feet  BGS),  then  VOCs  from  the  IWL  have  most  likely  migrated  vertically. 

•  If  inorganic  ^lecies  an  reported  above  subsurfrce  background  concentrations  in  soil  samples, 
then  inorganic  contaminanta  may  have  leaked  from  the  IWL  and  the  decision  process  for 
inorganic  species  should  be  q^lied. 

•  If  all  data  coUected  an  validatal,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncotainty 

Analytical  data  must  meet  project  qwcifrcations  for  precision  and  accuracy. 

Sample  Design 

Borings  SB1-SB6  will  be  placed  along  the  IWL  either  in  areas  of  known  or  subjected  leaks 
(SB1-SB2)  and/or  at  manhole  locations  (SB3-SB6). 


(Continued) 
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TABLES.^!.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  GROUNDWATER  BENEATH  IC  14 


Problem  Statement 

A  plugged  and  cracked  secti<Mi  of  the  IWL  may  have  released  contaminants  into  the  subsurfue. 
Data  on  groundwater  flow  directions  and  contaminant  migration  in  western  OU  C  are  sparse. 

Decision  to  be  Made 

•  Determine  groundwater  flow  directions. 

•  Determine  if  the  groundwater  beneath  the  location  is  contaminated. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  data  for  groundwater.  Previous  groundwater  flow  and  contaminant  data. 

Boundaries  of  the  Study 

Groundwater  samples  from  the  A  monitoring  2one. 

Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 
true: 

—  Organic  compounds  or  inorganic  ^>ecies  above  background  are  rqwited  m  groundwater 
samples  downgradient  of  tiie  location, 

—  Those  suites  of  compounds  or  species  are  also  reported  in  soil  gas  or  soil  beneath  the 
location,  and 

—  Those  compounds  or  species  are  not  rqwrted  or  are  reported  at  lower  concentrations  in 
upgradient  samples. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  ^)ecificationa  for  precision  and  accuracy. _ 

Sample  Design 

Boring  SB3  will  be  drilled  to  groundwater  and  sampled.  The  boring  will  be  converted  to  a 
monitoring  well,  developed,  and  resampled. 


(Continued) 
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TABLE  5.«-2.  (Contmued) 

DATA  QUALITY  OBJECTIVES  FOR  TANK  714 


(Continued) 
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TABLE  5.6-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  FREE  OIL  TANK 


Problem  Statement 


Waste  oil  from  the  aboveground  free  oil  tank  filled  onto  the  surface  and  may  have  contaminated 
the  surftce  and  subsurfKe  soil. 


Decision  to  be  Made 


•  Determine  if  the  surface  soil  is  contaminated  with  TPH  or  other  SVOCs. 

•  Determine  if  the  soil  gas  is  contaminated  with  VOCs. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  n/m  data  for  VOCs  in  soil  gas;  Level  m  data  for  SVOCs  and  petroleum  hydrocarbons  in 
soil. 


Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  40  feet  BGS,  and  soil  san^les  from  surface  to  IS  feet  BGS. 


Decision  Rule 


If  organic  compounds  are  reported  in  or  beneath  the  surface  ^ill  area,  the  qpill  has 
contaminated  the  soil. 

If  inorganic  species  are  ratted  in  soil  san^les  in  or  beneath  the  ^ill  area,  then  the  spill 
may  have  contaminated  the  subsurfKe  and  the  decisitm  process  for  inorganic  ^secies  should 
be  applied. 

If  VCX^s  are  r^mrted  in  the  soil  gas  and  if  ctmceatrations  are  greater  than  in  adjacent  or 
surrounding  borings,  the  contaminatimi  may  have  originated  at  this  location. 

If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Liinits  on  Uncertainty 

_ Analytical  data  must  meet  project  specificatioos  for  precision  and  accuracy. 


Sample  Design 

Boring  SB18  will  be  placed  in  the  approximate  center  of  the  qrill  area. 
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TABLE  5.6-4.  SAMPLING  AND  FIELD  SPECmCATIONS  FOR  IC  14 


Maximum  Depth 


Boring/Location  Name 

RcTerence  Point 

Distance 

Internal  (ft 

Hsfld  Auger 

HAl 

Northwest  comer  of  Bldg.  725 

7'S,  157'W 

5 

HA2 

Northwest  comer  of  Bldg.  725 

79'N,  78'W 

5 

HA3 

Northwest  comer  of  Bldg.  725 

126'N,  27'W 

5 

HA4 

Northwest  comer  of  Bldg.  725 

214'N, 32'W 

5 

HA5 

Southeast  comer  of  Bldg.  740 

257'N,  96'W 

5 

HA6 

Southwest  comer  of  Bldg.  740 

32rN.  19'E 

5 

HA7 

Southwest  comer  of  Bldg.  740 

399'N,  134'E 

5 

HAS 

Northwest  comer  of  Bldg.  722 

153'N,  196'W 

5 

HA9 

Northwest  comer  of  Bldg.  722 

134'N,  62'W 

5 

HAIO 

Southeast  comer  of  Bldg.  740 

65'W,  358'S 

5 

HAll 

Southeast  comer  of  Bldg.  740 

22’E,  304'S 

5 

HA12 

Southeast  comer  of  Bldg.  740 

103'E.  247'S 

5 

HA13 

Southeast  comer  of  Bldg.  740 

195'E.  183'S 

5 

HAM 

Northwest  comer  of  Bldg.  725 

M'W,  O'N 

5 

Borings 

SBl 

Southwest  comer  of  Bldg.  772 

MI'S,  103'W 

45 

SB2 

Northwest  comer  of  Bldg.  722 

183'N,  lll'W 

45 

SB3 

Northwest  comer  of  Bldg.  722 

67'N,  113'W 

100 

SB4 

Northwest  comer  of  Bldg.  725 

35'N,  194'W 

45 

SB5 

Northwest  comer  of  Bldg.  720 

16'N,  205'W 

45 

SB6 

Southwest  comer  of  Bldg.  725 

7'N,  M'W 

45 

SB7 

Northwest  comer  of  Bldg.  725 

54'N,  9'E 

45 

SB8 

Northwest  comer  of  Bldg.  725 

lll'N,  6'E 

45 

SB9 

Northwest  comer  of  Bldg.  725 

173'N,  4'E 

45 

SBIO 

Northwest  comer  of  Bldg.  725 

108'S,  8'W 

45 

SBll 

Northwest  comer  of  Bldg.  722 

5'S,  15'W 

45 

SB  12 

Southeast  comer  of  Bldg.  740 

207'N,  56'W 

45 

SB13 

Southeast  comer  of  Bldg.  740 

5'N,  62'W 

45 

SB14 

Southeast  comer  of  Bldg.  740 

321 'N,  90’E 

45 

SBIS 

Southeast  comer  of  Bldg.  740 

lll'N,  90'E 

45 

SB16 

Southeast  comer  of  Bldg.  740 

24'S,  108'E 

45 

SB17 

Piezometer  23 

226'S,  103'E 

45 

SB18 

Northwest  comer  of  Bldg.  714 

160'S,  44'E 

45 

SB  19 

Northwest  comer  of  Bldg.  714 

18'N,  7'W 

45 

I 

I 
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5.7  Field  Sampling  Plan  for  Investigation 

Cluster  (IQ  15  (Potential  Release 

Locations  [PRLs]  28,  60,  and  P-10) 

Investigation  Cluster  IS  comprises 
PRLs  28,  60,  and  P-10,  and  includes  the 
portion  of  Magpie  Creek  from  its  entry  point 
in  southeast  IC  IS  to  Lang  Avenue,  west  of 
Building  786  (Figure  S.7-1).  Investigation 
Cluster  IS  is  located  in  the  southwestern 
portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  28  is  an  oU 
skimming  basin  along  Magpie  Creek,  located 
in  the  northeast  comer  of  the  Industrial  Waste- 
water  Treatment  Plant  (IWTP).  The  skimming 
basin  was  built  in  1944  to  remove  oil  from 
water  in  the  creek  (CH2M  HILL,  1993).  The 
basin  is  concrete-lined,  and  approximately  US 
feet  long  by  SO  feet  wide.  Water  from  Magpie 
Creek  is  diverted  by  means  of  a  diversion  dam 
into  the  skimming  basin;  all  of  the  water 
flowing  in  Magpie  Creek  passes  through  the 
skimming  basin.  In  1943  and  1944,  about  500 
gallons  of  oil  a  day  were  reportedly  removed 
from  the  creek.  The  oil  was  either  sold  or 
piped  to  the  burning  pit  (Confirmed  Site  [CS] 
22,  in  OU  Cl)  by  means  of  a  2-inch  pipe. 

The  location  of  the  pipe  is  not  known. 

In  19S7,  a  ditch  was  constructed  to 
connect  Don  Julio  Creek  to  the  skimming 
basin  at  PRL  28;  however,  today  a  sluice  dam 
north  of  PRL  28  prevents  the  creeks  from 
joining.  Oil  from  the  basin  is  now  collected  in 
a  large  aboveground  storage  tank,  then  sent  to 
the  oil/watM’  separator  at  the  IWTP. 

Water  from  PRL  28  is  typically  dis¬ 
charged  to  PRL  60,  the  oxidation  ponds 
immediately  west  of  Patrol  Road.  (The  flow 
can  bypass  the  ponds,  if  desired.)  The  ponds 
were  built  in  1957  to  help  control  releases  of 
contaminated  water  in  Magpie  Creek  by  pro¬ 


viding  additional  retention  and/or  dilution  of 
the  water  (CH2M  HILL,  1993).  The  ponds 
are  unlined,  about  1,(XX)  feet  long,  50  feet 
wide,  and  6  feet  deep.  Each  pond  was 
designed  to  hold  about  4.5  million  gallons  of 
water.  Water  is  pumped  from  the  skimming 
basin  to  the  eastern  pond,  where  it  is  aerated 
by  means  of  three  aeration  pipes  visible  on 
historical  aerial  photographs.  From  the 
eastern  pond,  water  is  pumped  to  the  western 
pond  at  its  southern  end  to  another  aeration 
pipe  (CH2M  HILL,  1993;  page  6.10-7);  from 
this  pond,  water  is  pumped  back  into  Magpie 
Creek.  In  the  past,  the  ponds  may  have  been 
used  to  store  IWTP  influent  during  periods  of 
high  flow.  Currently,  the  ponds  act  as  a  flow¬ 
through  system  for  water  in  Magpie  Creek. 
Both  ponds  are  stocked  with  fish  and  always 
.contain  water. 

Potential  Release  Location  P-10  is  the 
portion  of  the  Magpie  Creek  channel  currently 
underneath  Building  783.  The  location  was 
identified  in  1989  because  analysis  of  soil 
samples,  colleaed  in  and  around  Magpie 
Creek  when  Building  783  was  extended,  indi¬ 
cated  sue  volatile  organic  compounds  (VOCs) 
were  present  in  the  soil  (Table  5.7-1).  Nine 
metals  were  also  detected  above  background 
concentrations.  Exact  samplmg  locations  are 
unknown;  however,  all  were  probably  in  the 
area  now  beneath  Building  783. 

Investigation  Cluster  15  also  includes 
Magpie  Creek  from  the  point  where  it  enters 
the  IC  to  the  point  where  it  crosses  beneath 
Lang  Avenue,  west  of  Building  786.  Between 
1943  and  1945,  the  Magpie  Creek  chaimel  was 
altered  and  lined  with  concrete,  at  least  as  far 
as  PRL  28.  The  bottom  of  the  creekbed  is 
lined  with  corrugated  steel;  it  is  uncertain 
when  the  steel  was  added.  Downstream  of 
PRL  28,  the  creek  channel  was  also  altered  (to 
the  channel  that  includes  PRL  P-10);  this 
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portion  was  unlined.  In  1988,  when  an  exten¬ 
sion  was  added  to  Building  783,  the  creek 
channel  downstream  of  PRL  28  was  altered 
again,  to  its  presrat  course.  This  chaiuiel  is 
also  unlined. 

Magpie  Creek  receives  stormwater 
runoff  from  across  McCldlan  AFB.  In  the 
1940s,  the  creek  received  all  of  the  industrial 
wastewater  from  the  industrial  areas  on  the 
east  side  of  McClellan  AFB  (CH2M  HILL, 
1993).  Wastes  discharged  to  the  creek 
included  fuels,  oils,  solvents,  phenol,  cyanide, 
chromic  acid,  cresol,  and  sodium  hypochlorite. 
In  1946,  the  skimming  basin  (PRL  28)  was 
built  to  remove  oUs  and  floating  materials 
from  die  credc;  however,  it  could  not  remove 
or  neutralize  die  chemicals  responsible  for 
odor  and  taste  problems  reported  by  down¬ 
stream  neighbors.  In  the  19S0s,  four  IWTPs 
were  built  in  other  areas  of  McClellan  AFB  to 
treat  plating  shop  and  desealant  operation 
wastes;  all  four  IWTPs  discharged  their  treated 
effluent  to  Magpie  Creek. 

In  1974,  the  current  IWTP  was  built  in 
what  is  now  IC  14.  It  replaced  the  other  four 
IWTPs.  From  1974  until  discharge  was  halted 
in  1984  or  1985,  all  IWTP  effluent  was  dis¬ 
charged  to  die  creek.  Effluent  was  then  dis¬ 
charged  to  the  Sacramento  Regional  County 
Sanitation  District  until  1987  (MacDonald, 
1993).  In  1987,  the  IWTP  was  connected  to 
the  Regional  Sanitary  Sewer  Intercept  line;  all 
efflu«it  is  now  discharged  to  the  intercqit.  In 
1982,  a  power  failure  at  the  IWTP  resulted  in 
discharge  of  about  192,(X)0  gallons  of  IWTP 
influent  to  Magpie  Credc  ovtt  an  8^ur 
period. 

Previous  investigations  of  IC  15  are 
summarized  in  Table  5.7-1. 


5.7.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
stage  of  the  Remedial  Investigation  (RI)  at  IC 
15  are  shown  on  Table  5.7-2. 

5.7 Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.7-2;  previous  sampling  locations 
are  shown  on  Overlay  A.  Potendal  contami¬ 
nants  of  concern  and  the  sampling  and  analyti¬ 
cal  matrix  for  IC  15  is  shown  on  Table  5.7-3; 
field  specifications  for  sanq)ling  locations  are 
included  on  Table  5.7-4. 

Rationale  and  specific  objectives  for 
sanq>Iing  locations  are  oudined  below. 

Boring  SB3  will  be  drilled  to  ground- 
water  and  convnted  to  a  monitoring  well  as 
recommended  in  the  Draft  Groundwater  OU 
RI/FS.  Groundwater  contaminant 
concmitrations  and  flow  directions  are  not 
defined  in  this  area. 

At  PRL  28,  one  composite  sediment 
sample  (MCI)  will  be  collected  within  the 
skimming  basin  to  determine  whether  sediment 
in  the  basin  contains  contaminants. 
Contaminants  of  concern  (COCs)  in  the  oil 
skimming  basin  include  semivolatile  organic 
compounds,  inorganic  species,  polychlorinated 
biphenyls  (PCBs),  radionuclides,  petroleum 
hydrocarbons,  polycyclic  aromatic 
hydrocarbons,  and  dioxins/forans.  These 
compounds,  excluding  radionuclides,  may  have 
been  in  oil  skimmed  in  the  basin. 

Radionuclides  are  a  CCXT  from  an  upstream 
location  and  may  have  migrated  downstream  to 
PRL  S-28.  Samples  will  also  be  analyzed  for 
Chrome  VI  and  cyanide  since  these  compounds 
were  reported  m  previous  investigations  at  the 
location.  Sufficient  borings  have  been  drilled 
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as  part  of  die  OU  Cl  iovestigatioo  to 
characterize  subsurface  contamination  beneath 
the  basin  (results  are  not  yet  available). 

At  PRL  60^  soU  gas  samples  will  be 
collected  from  dry  wells  (Monitoring  Well 
[MW]  77  through  MW-80,  and  MW-21S) 

(now  screened  in  the  vadose  zone)  to  deter¬ 
mine  whether  the  deq>  soil  gas  beneath  PRL 
60  is  contaminated  with  VOCs.  These  samples 
may  also  help  define  the  extent  of  the  con¬ 
taminant  smear  zone  originating  in  OU  Cl. 

Sediment  samples  MLl  through  MLS 
will  be  collected  from  the  bottom  of  the 
oxidation  ponds  to  determine  whether  the  sedi¬ 
ments  are  contaminated.  Samples  will  be 
analyzed  for  radionuclides,  PCBs,  and  cyanide 
(in  addition  to  the  standard  suite  of  COCs  in 
Table  4-1 1  in  Section  4.3.2)  since  upstream 
locations  (PRL  32  and  PRL  28)  may  have 
discharged  these  COCs  to  the  creek. 

Because  the  oxidation  ponds  are 
unlined,  they  may  be  leaking  and  providing  a 
hydraulic  driving  force  for  vertical  contami¬ 
nant  migration.  Borings  SBl  and  SB2  will  be 
drilled  at  an  angle  beneath  the  oxidation  ponds 
in  PRL  60  to  determine  whether  the  ponds  are 
leaking  and  thereby  providing  a  hydraulic 
driving  force  for  contaminant  migration. 
Samples  will  be  collected  for  bulk  density 
analysis,  which  includes  a  percent  moisture 
calculation;  results  will  show  whether  or  not 
the  soils  are  saturated.  If  die  soils  are  dry, 
soil  gas  samples  will  be  collected  to  determine 
whether  the  soil  gas  is  contaminated. 

Sediment  san^Ies  MC2,  MC3,  and 
HAl  tiirough  HA4  are  all  located  in  Magpie 
Creek  (PRL  P-10).  Where  the  creek  is  lined, 
scnqie  samples  will  be  collected  of  the 
sediments  within  the  lined  channel  (MC2  and 
MC3).  Where  the  creek  is  unlined,  hand 


auger  samples  will  be  collected  from  the 
surface  of  the  creekbed  to  S  feet  below  the 
creekbed  to  determine  whether  the  sediments 
are  contaminated  and  whether  the  contaminants 
have  migrated  to  the  subsurface.  Samples  will 
be  collected  for  semivolatile  organic 
compounds,  inorganic  species,  petroleum 
hydrocarbons,  and  radionuclides. 
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Figure  5.7-1  PotentiolDischorge  Areos  in  >C  15 


TABLE  5.7-1.  PREVIOUS  INVESTIGATIONS  AT  IC  15 


Year,  Coatractor 


Scope  of  Investigation 


Key  Findings 


1953,  M^ellan 
AFB 


Two  water  samples  were  collected  from 
PRL  28;  purpose  of  the  sampling  is  not 
known. 


Results  indicate  oil  at  2  to  4  mg/L; 
copper,  nickel,  and  cyanide  <  oJs  mg/L; 
chrome  VI  up  to  0.75  mg/L;  and 
phenolic  compoimds  <  0.010  mg/L. 


1979  and  1980, 
McClellan  AFB 


Water  samples  were  collected  from  PRL 
60;  purpose  of  the  sampling  is  not 
known. 


Eight  VOCs  were  detected  in  pond 
water.  Concentrations  above  MCLs 
included  1,1,1-TCA  (524  /ig/L)  and  1,2- 
DCA  (3.6  /ig/L). 


1985,  McLaren 
Environmental 
Engineers 


Investigation  of  potential  contamination 
at  PRL  28  and  PRL  60.  Seven  borings 
were  drilled;  the  four  at  PRL  60  were 
converted  to  piezometers.  Borings  at 
PRL  28  were  outside  the  location, 
because  of  inaccessibility  to  a  drill  rig. 
Two  samples  from  each  boring  analyzed 
for  priority  pollutant  compounds  (shallow 
samples)  and  VOCs  (deeper  samples). 

At  least  one  groundwater  sample  was 
collected  from  each  piezometer;  results 
are  available  for  only  one  sampling 
event 


PRL  28:  oil  and  grease  (0.140  mg/kg  at 

59  feet  BGS)  were  detected  in  one 
boring;  low  concentrations  (<25  /<g/kg) 
of  toluene  was  reported  in  two  borings  at 

60  feet  BGS.  Source  of  contamination 
may  be  OU  Cl. 

PRL  60:  no  contaminants  were  detected 
in  the  soil  samples.  Groundwater 
samples  contained  5  different  VOCs; 
MW-80  contained  TCE  at  6^00  /ig/L 
and  trans-l,2-DCE  at  100  A<g/L. 


1988,  McQellan 
AFB 


1989,  Radian 
Corporation 


Investigation  of  Magpie  Creek  sediments 
and  surrounding  soil  prior  to  construc¬ 
tion  of  the  Building  783  addition.  Exact 
sampling  locations  are  unavailable. 

Basewide  investigation  of  surface  soil 
vapor  for  potential  organic 
contamination. 


Six  VOCs  and  nine  metals  above  back¬ 
ground  concentrations  detected  in  soil. 
Metals  included  arsenic,  cadmium, 
copper,  silver,  mercury,  and  thallium. 

Maximum  HNu*  results  were  12  ppmv, 
maximum  OVA  results  were  13  ppmv. 


1989,  Radian 
Corporation 


Basewide  mvestigation  of  stream  water 
and  sediments  for  potential  organic  and 
metal  contamination.  Samples  were 
analyzed  for  VOCs,  SVOCs,  oil  and 
grease,  cyanide,  and  metals  by  ICP. 


Sediment  sample  downstream  from  PRL 
28  contained  XO  mg/kg  TPH,  low  levels 
(<  IS  A<g/kg)  of  2  VOCs,  and  10 
SVOC^  including  1200  /tg/kg  pyrene, 
1100  MgAg  fluoranthene,  240  Mg/hg* 
phenol,  and  680  ^g/kg*  lxnzo(a)pyrene. 
Samples  250  feet  downstream  contained 
phenol  at  <  250  /ig/kg*  at  1  and  2  feet 
BGS.  Where  Magpie  Creek  leaves  base 
property,  sediment  contained  210  mg/kg 
TPH  (<  1  foot  BGS),  and  dichloro- 
fluoromethane  in  the  1-  and  2-foot 
samples.  Cadmium  and  lead  were 
reported  above  subsurface  background  at 
three  locations  in  OU  C.  No  contami- 
D-nts  were  detected  in  water  samples 
fr  jm  PRL  60. 
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TABLE  5.7-1.  (Continaed) 


Year,  Contractor 

Scope  of  Investigation 

Key  Findings 

1990,  Radian 
Corporation 

Preliminary  Groundwater  Operable  Unit 
Remedial  Investigation.  Installed  six 
piezmneters,  and  three  monitoring  wells 
in  IC  IS  to  determine  groundwater  flow 
directions  and  other  hydraulic  para¬ 
meters,  and  to  determine  effectiveness  of 
the  OU  C  extraction  system. 

Determined  that  extraction  system  is 
only  partialfy  capturing  contaminated 
groimdwater  beneath  OU  C. 

1992,  Radian 
Corporation 

Samples  collected  from  Magpie  Creek 
downstream  of  McClellan  AFB  as  part 
of  OU  B  RI  to  determine  whether 
contaminants  had  migrated  off  base. 
Samples  were  analyzed  for  VOCs, 

SVOCs,  inorganic  spedes,  and 
radionuclides. 

Low  levels  (<3(X)  ppm)  petroleum  hydro¬ 
carbons  from  five  sample  locations. 

Toluene  (estimated  at  160  Mg/hg)  and 

TCE  (2.1  MgAg)  reported  m  two  soil 
samples.  Cadmium,  chromium,  mercury, 
silver,  and  zinc  were  reported  above 
subsurface  background  concentrations  in 
more  than  half  the  samples.  Beta 
radioactivity  was  reported  above  subsur¬ 
face  background  in  less  than  half  the 
samples. 

1993,  Radian 
Corporation 

OU  B1  RI/FS.  Sediment  samples  were 
collected  in  the  ditches  draining  OU  B1 
and  from  Magpie  Creek.  Samples  were 
analyzed  for  SVOCs,  inorganic  spedes, 
and  radionuclides. 

Cadmium  (3.6  mg/kg)  was  reported 
above  sediment  background  concentra¬ 
tions  in  a  sample  from  base  boundary. 

1993,  CH2M  HELL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in  OU 

C  through  records  review,  site  visits,  and 
interviews  with  base  personnel. 

Ongoing, 

McClellan  AFB 

Monthly  sampling  of  water  m  Magpie 
Creek,  in  compUmce  with  NPDES 
permit 

No  major  violations  reported. 

Ongoing,  Radian 
Cmporadon 

Groundwater  Sampling  and  Analysis 
Program  to  determine  groundwater 
contaminant  concentrations 

Concentrations  of  TCE,  cis-l,2-DCE, 
and  LI'UCA  have  been  consistently 
reported  in  samples  from  MW-206, 
about  20  feet  east  of  PRL  60.  A  plume 
of  contaminated  groundwater  flowing 
past  IC  IS  has  also  been  identified;  it 
apparently  originates  in  OU  Cl. 

*  Ettimated  coocentrations;  less  than  5  times  the  detection  limit. 

NOTE;  Acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  this  SAP. 
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TABLE  5.7-2.  DATA  QUALITY  OBJECTIVES  FOR  PRL  2S 


Problem  Statement 


Contaminants  in  Magpie  Creek  could  have  contaminated  sediments  in  the  skimming  basin. 


Decision  to  be  Made 


•  Determine  if  sediments  in  PRL  28  contain  contaminants. 

_ •  Determine  the  location  priority. _ 

Inputs  to  the  Decision 

_ Level  in  data  for  sediments. _ 

Boondaiies  of  the  Study 

Sediment  samples  from  within  the  skimming  basin. 

Decision  Rnle 

•  If  organic  compounds  are  reported  in  sediment  samples,  then  sediments  are  contaminated. 

•  If  inorgamc  species  are  reported  above  background  concentrations  in  sediment  samples, 
then  sediments  or  soils  may  be  contaminated  and  the  decision  process  for  inorganic  spedes 
should  be  applied. 

_ •  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainly 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuraqr. _ 

Sample  Design 

Composite  sediment  sample  MCI  vdll  be  a  5:1  composite  of  basin  sediments. 


(Continued) 
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TABLE  5.7*2.  (Cootiiined) 

DATA  QUALITY  OBJECTIVES  FOR  PRL  60 


Problem  Statement 

Contaminants  in  the  water  may  have  contaminated  the  sediments  and  subsurface  beneath  PRL 
60.  The  unlined  ponds  of  PRL  60  may  provide  a  hydraulic  driving  force  for  vertical 
contaminant  migration. 

Decision  to  be  Made 

•  Determine  if  contaminants  in  the  water  have  contaminated  the  sediments. 

•  Determine  if  contaminants  have  migrated  to  the  subsurface. 

•  Determine  if  water  leaking  from  the  ponds  is  providing  a  driving  force  for  contaminants  at 
other  utes  to  nugrate  vertically. 

_ •  Determine  the  location  priority. _ 

Inputs  to  dm  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  m  for  organic  compounds  and  inorganic  species  in  soil; 
_ Level  in  for  bulk  density  samples. _ 

Boundaries  of  the  Study 

Soil  gas  samples  nill  be  collected  frx}m  the  four  dry  jnezometers  surrounding  PRL  60,  and  from 
20  to  80  feet  BGS  beneath  PRL  60.  Sediment  samples  will  be  collected  from  the  bottom  of  the 
_ ponds.  Physical  parameters  will  be  collected  from  20  to  80  feet  BGS. _ 

Decision  Rule 

•  If  organic  compounds  are  reported  in  sediment  samples,  then  sediments  are  contaminated. 

•  If  inorganic  spedes  above  background  concentrations  are  reported  in  sediment  or  soil 
samples,  then  sediments  or  subsurface  soil  may  be  contaminated  and  the  decision  process 
for  inorganic  species  should  be  applied. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  vadose  zone  soils  are  wet  or  saturated  from  the  ponds  are  providing  a  driving  force  for 
vertical  contaminant  migration. 

•  If  all  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section 

_ 4.2.2). _ 

Limits  ou  Uncertainty 

_ Analytical  data  must  meet  project  spedScations  for  precision  and  accuracy. _ 

Sample  Design 

Sediment  samples  ML1-ML8  will  be  placed  near  and  between  the  aeration  pipes  and  at  regu¬ 
larly  spaced  intervals  in  the  oxidation  ponds  to  determine  if  sediments  are  contaminated. 

Borings  SBl  and  SB2  will  be  angle  borings  drilled  beneath  the  ponds  to  determine  the  vertical 
extent  of  contamination  and  if  the  ponds  are  a  hydraulic  driving  force  to  groundwater. 


(Continued) 
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TABLE  5.7-2.  (Cootiiraed) 


DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  PRL  P-10 


Problem  StotcmeDt 


Contaminants  carried  in  Magpie  Creek  could  have  contaminated  the  subsurface. 

Decision  to  be  Made 

•  Determine  if  sediments  in  Magpie  Creek  contain  contaminants. 

•  Determine  if  any  contaminants  have  migrated  to  the  subsurface. 

•  Determine  the  location  priority. 

•  Determine  if  soil  gas  is  contaminated  and  the  extent  of  the  smear  zone  for  OU  Cl. _ 

Inputs  to  tbc  Decision 

_ Level  n/in  data  for  soil  gas;  Level  HI  data  for  sediments  and  subsurface  soil. _ 

Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  100  feet  BGS;  sediment  samples  from  the  surface  of  the  creekbed 
to  5  feet  below  the  creekbed. 


Dedsion  Rule 

•  If  VOCs  are  reported  in  soil  gas  and  if  concentrations  deaease  with  depth,  then  the  soil 
gas  contamination  may  o'.iginate  at  this  location. 

•  If  VeX^  concentrations  are  low  or  not  detected  in  the  shallow  soil  gas  (<40  feet  BGS),  but 
are  reported  or  mcrease  with  depth  in  the  deep  soil  gas  (>40  feet  BGS),  the  soil  gas 
contamination  is  probably  from  the  smear  zone  left  by  declining  water  levels. 

•  If  organic  compounds  are  reported  in  sediments  samples,  then  sediments  are  contaminated. 

•  If  inorganic  spedes  above  background  concentrations  are  reported  in  sediment  or  soil 
samples,  then  sediments  or  subsurface  soil  may  be  contaminated  and  the  decision  process 
for  inorganic  species  should  be  applied. 

•  If  organic  compounds  from  the  location  are  reported  in  soil  samples,  then  Magpie  Creek 
has  contaminated  the  subsurface  soil 

•  If  all  data  collected  are  vaUdated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section 

_ 4.2.2). _ 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Composite  surface  scrapes  MC2  and  MC3  will  be  placed  at  the  outfall  from  PRL  60  and  the 
diverrion  dam  to  PRL  28,  respectively.  Hand  augers  HA1-HA4  will  be  drilled  unthin  the 
aeek.  Samples  will  be  placed  at  low  spots,  outfalls,  and  on  the  deposition  bank  of  curves  in  the 
creek.  Samples  will  not  be  placed  in  locations  where  previous  investigations  have  already 
collected  adequate  data.  Boring  SB3  will  be  drilled  adjacent  to  the  creekbed  and  east  of  the 
area  udiere  VOCs  were  reported  in  soil  during  1988.  _ 


OUCSAP/0235946lEt 


5.7-9 


TABLE  5.7*2.  (Continued) 


DATA  QUAUIY  OBJECTIVES  FOR  GROUNDWATER  BENEATH  PRL  P*10 


Problem  Stntemeiit 

_ The  western  edge  of  the  QU  Cl  plume  has  not  been  bounded. _ 

Decision  to  be  Made 

•  Determine  if  groundwater  flow  directions. 

•  Determine  if  the  groundwater  beneath  PRL  P*10  is  contaminated. 

_ •  Determine  location  priority. _ 

Inputs  to  the  Decision 

_ Level  in  data  for  groundwater.  Previous  groundwater  flow  and  contaminant  data. _ 

Boundaries  of  the  Study 

_ Groundwater  samples  from  the  A  monitoring  zone. _ 

Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following 
are  true: 

Organic  compounds  above  background  are  reported  in  groundwater  samples 
downgradient  of  the  location. 

-  Those  suites  of  compounds  are  alsc  reported  in  soil  gas  beneath  the  location,  and 
>  Those  compounds  are  not  reported  or  are  reported  at  lower  concentrations  in 
upgradient  samples. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  42.2). 
Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  spedfic^ons  for  precision  and  accuracy. _ 

Sample  Design 

Boring  SB3  will  be  drilled  to  groundwater  and  sampled.  It  will  be  converted  to  a  groundwater 
monitoring  well  and  sampled  after  it  is  installed  and  developed. 

NOTE:  All  acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  S.7-3.  SAMPLING  AND  ANALYSIS  MATRIX  FOR  IC  15 


TABLE  5.7-3.  (Continued) 
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TABLES.?^.  (Coolintied) 
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TABLE  5.7-4.  SAMPLING  AND  FIELD  SFECmCATIONS  FOR  IC  15 


Boring/Locntion  Name 

RefercDce  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Sediment  Semnleg 

MLl 

MW-77 

429'N,  38'W 

0.25 

ML2 

MW-77 

244'N,  20'W 

0.25 

ML3 

MW-77 

78's,  2rw 

0.25 

ML4 

MW-77 

348'S,  27'W 

0.25 

MLS 

MW-77 

577'S,  2rW 

0.25 

ML6 

MW-78 

95'N,  43'E 

0.25 

ML7 

MW-78 

555'N,  46'E 

0.25 

MLS 

MW-77 

64’S,  60’W 

0.25 

MCI 

Noftheast  inner  comer  of  PRL  S-28 

13'S,  32'W 

0.25 

MC2 

MW-80 

420’N,  25'W 

1 

MC3 

MW-80 

347'N,  IS-W 

1 

HAl 

Northwest  comer  of  Bidg.  PRL  S-28 

94'N,  ll'E 

5 

HA2 

Northwest  comer  of  Bldg.  PRL  S-28 

97'N,  272'W 

5 

HA3 

MW-35S 

133'N.  557'E 

5 

HA4 

MW-35S 

120'N,  209'E 

5 

Borings 

SBl 

Soudiesst  comer  of  BUg.  788 

399'N,  131'E 

110* 

SB2 

Soudieast  comer  of  Bidg.  788 

124'S,  140'E 

no* 

SB3 

Northwest  comer  of  Bldg.  788 

158'N,  51'E 

100 

'  Boring  depth. 
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5.8  Field  Sampling  Plan  for  Investigation 
'  Cluster  (IQ  16  (Potential  Release 

Location  [PRL]  50,  PRL  51,  and 

portions  of  Don  Julio  Creek) 

Investigation  Cluster  16  comprises 
PRLs  SO  and  51  and  the  portion  of  Don  Julio 
Creek  from  PRL  SO  to  the  McClellan  Air 
Force  Base  (AFB)  boundary  (Figure  S.8-1). 
The  IC  is  located  on  either  side  of  Patrol  Roiul 
in  the  central  portion  of  Operable  Unit  (OU) 

C.  Monitoring  Wells  (MWs)  81  and  82  are 
located  within  PRL  SI;  both  wells  are  2-inch 
piezometers  and  are  currently  dry. 

Potential  Release  Location  SO,  a 
former  settling  pond  next  to  Don  Julio  Creek, 
appears  on  aerial  photogr^hs  taken  from  19S6 
through  19S8;  by  19S9,  it  was  filled  in  with 
soil  (CH2M  HILL,  1993).  The  pond  may 
have  been  used  for  creek  water;  however,  this 
is  not  certain.  Today,  die  location  is  a  dirt 
turnout  on  Patrol  Road.  An  oil  skimming 
system  was  installed  in  the  creek  along  the 
edge  of  the  turnout  about  1970,  and  currently 
operates  when  creek  flow  is  low.  Creek  water 
is  diverted  into  the  oil/water  s^arator  by 
means  of  a  1-foot  diversion  dam  (Figure 
S.8-1).  Oil  collected  at  the  sqiarator  is 
removed  by  tanker  truck  and  transported  to  the 
Industrial  Wastewater  Treatment  Plant 
(IWTP).  The  boundaries  of  PRL  SO  have  been 
expanded  in  this  Sampling  and  Analysis  Plan 
(SAP)  to  include  the  oil/water  separator. 

Potential  Release  Location  Si  com¬ 
prises  two  raised  water  holding  ponds  con¬ 
structed  in  1980;  both  are  surrounded  by 
levees.  They  were  built  for  a  reclamation 
project  that  used  treated  effluent  from  the 
IWTP  for  irrigation  (CH2M  HILL,  1993);  the 
project  was  stopped  in  1985.  During  high 
flow  periods  (rainfall  events)  from  1985  to 
1989,  the  ponds  held  treated  IWTP  effluent 


before  it  was  discharged  to  Magpie  Creek. 

The  effluent  was  reportedly  punned  to  the 
smaller  pond.  When  that  pond  was  full,  the 
water  was  pumped  into  the  larger  pond 
(Gregory,  1989).  The  location  of  the  piping 
from  the  IWTP  is  not  known.  Since  1989,  the 
ponds  have  held  rainwater  and  may  be  used  by 
the  IWTP  for  effluent  storage  during  peak 
water  periods.  The  larger,  western  pond  is 
earthen  lined  and  has  vegetation  growing  on  its 
banks;  the  smaller,  eastern  pond  is  lined  with 
cement.  Capacity  of  the  two  is  reported  to  be 
ten  million  gallons  (Gregory,  1989).  Depths 
of  the  ponds  are  estimated  to  be  about  11  feet. 

Investigation  Cluster  16  includes  the 
portion  of  Don  Julio  Creek  surrounding  PRL 
SO  and  the  rest  of  the  creek  downstream  to  the 
point  where  it  exits  McClellan  AFB.  The 
creekbed  is  lined  with  cement  surrounding 
PRL  SO  and  to  the  north  fence  at  PRL  SI; 
beyond  the  fence,  the  creek  is  unlined.  The 
ditch  connecting  Don  Julio  Creek  with  Magpie 
Creek  (to  the  south)  was  constructed  in  1957; 
when  the  ditch  was  lined  is  unknown.  A 
portion  of  the  creek  was  realigned  west  of 
PRL  SI  in  approximately  1988  as  part  of  a 
habitat  restoration  project. 

Previous  investigations  of  IC  16  are 
summarized  in  Table  S.8-1. 

5.8.1  Data  Quality  Objectives 

Data  quality  objectives  for  IC  16  are 
shown  on  Table  S.8-2. 

5.8.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figures  5.8-2  and  5.8-3.  Previous  sampl¬ 
ing  locations  are  shown  on  Overlay  A. 

Potential  contaminants  of  concern  and 
sampling  and  analytical  matrix  for  IC  16  is 
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shown  in  Table  5.8-3;  field  specifications  for 
sampling  locations  are  included  in  Table  5.8-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Boring  SB3  will  be  drilled  to  ground- 
water  and  converted  to  a  monitoring  well  to 
help  determine  contaminant  concentrations  and 
groundwater  flow  directions  in  support  of  the 
Groundwater  OU  RI/FS. 

Deq>  soil  gas  saqiples  will  be  collected 
from  the  screened  intervals  of  MW-81  and 
MW-82  and  analyzed  to  determine  whether 
volatile  organic  compounds  (VOCs)  are 
present  in  the  deep  soU  gas.  Both  wdls  are 
located  on  the  levees  surrounding  the  ponds  at 
PRL  51,  are  screened  at  approximatdy  85-95 
feet  bdow  ground  surface  (BGS),  and  are 
currently  dry. 

Borings  SBl,  SB2,  and  SB4  will  be 
drilled  in  the  levees  of  PRL  51  to  40  feet 
below  grade  and  sampled  for  soil  gas 
contamination.  The  purpose  of  the  borings  is 
to  determine  if  any  VOC  contamination  from 
PRL  51  has  migrated  into  the  subsurface. 

Boring  SB5  will  be  drilled  to  40  feet 
BGS  through  PRL  50  to  determine  whether  die 
contents  of  the  former  setding  pond  have 
contaminated  the  oivironment.  Soil  samples 
will  be  collected  at  5  and  10  feet  BGS.  SoU 
gas  samples  wUl  be  collected  from  about  20  to 
40  feet  BGS. 

Sediment  samples  wUl  be  collected 
from  the  bolding  poods  at  PRL  51.  Eight 
sediment  samples  (ML1-ML8)  wUl  be 
collected  from  die  bottom  of  die  ponds  to 
determine  if  IWTP  effluent  held  in  the  ponds 
ointaminated  the  sediments.  Contaminants  of 
coiKem  include  semivolatUe  organic  com¬ 


pounds,  polychlorinated  biphenyls,  inorganic 
species,  petroleum  hydrocarbons,  and  cyanide. 

Six  hand  augers  (HA1-HA6)  wUl  be 
drUled  in  the  creek,  in  areas  where  sediments 
have  accumulated:  behind  the  diversion  dam 
by  the  oU/water  separator  inlet;  at  the  right- 
angle  bend  southwest  of  PRL  50,  where  semi- 
volatUes  were  previously  detected;  at  the 
confluence  of  Don  Julio  Creek  and  a  tributary 
near  the  base  boundary;  and  at  the  base  boun¬ 
dary.  The  surfoce  scrape  samples  at  HAl  and 
HA2  (where  the  creek  is  lined)  wUl  be  5:1 
conqiosite  samples  of  creek  sediments. 

Physical  parameter  samples  wUl  be 
collected  from  different  soU  types  in  the 
Boring  SB3  to  provide  information  for  vadose 
zone  modeling  and  for  evaluation  of  remedial 
alternatives. 
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TABLE  5.8-1.  PREVIOUS  INVESTIGATIONS  AT  IC  16 


Year,  Contractor 

Scope  of  Ihrestigation 

Key  Findings 

1977,  Mcaellan 
AFB 

Sample  collected  for  PCB  analysis  after 
PCBs  wen  detected  in  IWTP  effluent. 
Sample  collected  just  south  of  PRL  50; 
exact  location  is  not  known. 

PCBs  were  detected  at  0.014  mg/kg. 

1985,  McLaren 

Envimunental 

Engineers 

Investigation  of  potential  contamination  at 
PRLs  SO  and  51.  At  PRL  50,  one  waste 
saiq>Ie  boring  drilled  to  70  feet  BGS.  At 
PRL  51,  two  soil  san^le  borings  wen 
drilled  and  converted  to  monitoring  wells. 

Samples  were  analyzed  for  volatiles, 
semivolatiles,  pesticides,  and  metals.  No 
priority  pollutant  compounds  were 
detected.  A  grain  size  analysis  was 
performed  on  cme  sample  from  each 
boring. 

1986.  Mcaellan 
AFB 

Sediment  and  water  samples  collected 
along  Don  Julio  Creek;  purpose  of 
investigation  unknown. 

■Sfidimmt  sample  collected  fiom  creekbed 
between  PRLs  50  and  51  contained 

SVOCs.  including  benzo(a)pyrene  at  451 
/(g/kg.  Semivolatiles  were  at  lower 
concentrations  or  not  detected  in  samples 
collected  downstream. 

1989,  Radian 
Coipontion 

Basewide  investigation  of  stream  water 
and  sediments  for  potential  organic  and 
inorganic  contamination. 

Water  san^les  were  collected  from  both 
ponds  at  PRL  51;  low  concentrations  of 
total  and  dissolved  metals  were  detected. 

No  background  concentrations  for  metals 
in  surfoce  water  have  been  established  for 
comparison;  however,  results  were  at 
least  two  orders  of  magnitude  below 

STLCs.  Water  samples  collected  from 

Don  Julio  Creek  contained  low  levels  of 
oil  and  grease  and  total  petroleum  hydro¬ 
carbons.  Hand  auger  sediment  samples 
collected  from  the  surface  to  3  feet  deep 
near  the  holding  ponds  cmitained  arsenic 
above  subsurface  background  levels,  oil 
and  grease,  TPH,  and  cyanide. 

1989,  Radian 
Coqmation 

Surfiwe  soil  gas  investigation 

At  PRL  50,  maximum  OVA  and  HNu* 
readings  at  the  soil  surface  were  1.1  and 

0.4  ppmv,  respectively.  At  PRL  51, 
tMTimum  readings  were  4.0  and  17 
ppmv,  respectively. 

NOTE:  All  acronyini  an  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.8-2.  DATA  QUALITY  OBJECTIVES  FOR  FRL  50 


IRroUan  Statement 

ConqxHinds  in  the  settling  pond  may  have  contaminated  the  sediments  and  subsurfme  beneath  PRL 
_ 50 _ 

Decision  to  be  Made 

•  Determine  if  contaminants  in  the  water  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedsioa 

Level  n/m  data  for  VOCs  in  soil  gas;  Level  m  data  for  organic  compounds  and  inorganic  species 
in  soil. 

Boundaries  of  the  Study 

Soil  gas  san4>les  will  be  collected  from  20  to  about  40  feet  BGS.  Soil  8anq>le8  will  be  collected 
from  5  to  10  feet  BGS. 

Decision  Rule 

•  If  organic  compounds  are  reported  in  soil  samples,  then  the  soil  has  been  contaminated. 

•  If  inorganic  aqpecies  above  subsurface  background  concentrations  are  rqxHted,  then  die  soil 

may  be  contaminated  and  the  decision  process  for  inorganic  ^lecies  should  be  applied. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  bc^gs,  die  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  qwcificadons  for  precision  and  accuracy. 

Sample  Design 

Boring  SBS  will  be  drilled  in  the  middle  of  the  former  settling  pond  location. 


(Continued) 


oursiAr/tmsMOk* 


5,8-5 


TABLE  5.S*2>  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  FRL  51 


RroUem  Statement 

Contaminants  in  the  water  may  have  contaminated  the  sediments  and  subsurface  beneath  PRL  51. 
Decision  to  be  Made 

•  Determine  if  contaminants  in  the  water  have  contaminated  the  sediments. 

•  Determine  if  contaminants  have  migrated  to  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/ni  for  VOCs  in  soil  gas;  Level  m  for  organic  compounds  and  inorganic  species  in  soil. 

Boundaries  of  the  Study 

Soil  gas  8an4>le8  will  be  collected  from  the  two  dry  piezometers  at  PRL  SI.  and  from  20  to  about 
100  feet  below  grade  (i.e.,  30  to  110  feet  below  the  levees).  Sediment  samples  will  be  collected 
from  the  bottom  of  the  ponds. 

Dedskm  Rule 

•  If  organic  compounds  are  reported  in  sediment  saicpies,  then  pond  sediments  are 
contaminated. 

•  If  inorganic  species  above  background  ccocentiati<»s  are  rqwrted  in  sediment  samples,  then 
the  sediment  may  be  contaminated,  and  the  decision  process  for  inorganic  species  ^ould  be 
ai^lied. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  th«n  those  in  adjacent  or 
surrounding  borings,  the  contaminatitM  has  originated  at  this  location. 

•  If  VOCs  ate  nported  in  soil  gas  and  if  concentrations  decline  with  depth,  then  the 
contamination  may  originate  at  diis  location. 

•  If  VOC  concentrations  are  low  or  not  detected  in  the  shallow  soil  gas  (<40  feet  BGS),  but 
are  rqiorted  or  increase  with  depth  in  the  deep  soil  gas  (>40  feet  BGS),  the  contamination  is 
probably  from  the  smear  zone  left  by  tWiming  water  levels. 

_ •  If  all  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Dcs^P* 

Borinp  SB1-SB4  will  be  drilled  along  the  outer  levees  of  PRL  51.  Boring  SBl  is  located  in  the 
area  where  elevated  surfece  soil  gas  concentrations  were  repotted.  Soil  gas  sanqples  will  be 
collected  from  the  bottom  of  dry  wells  MW-81  and  MW-82.  Sediment  samples  MC1-MC8  will 
be  collected  in  the  pond  sediments  at  regularly  spaced  locations. 


(Continued) 
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TABLE  5.8-2.  (Continued) 


DQOs  FOR  GROUNDWATER  BENEATH  FRL  51 


Problan  Statement 


Date  on  groundwater  flow  directories  and  contaminant  migration  in  western  OUC  are  sparse. 
Decision  to  be  Made 

•  Determine  groundwater  flow  directiotu. 

•  Determine  if  the  groundwater  beneath  PRL  51  is  contaminated. 

•  Determine  location  priority. 

Inputs  to  the  Decision 

Level  m  data  for  groundwater.  Previous  groundwater  flow  and  contaminant  data. 

Boundaries  of  the  Study 

Groundwater  samples  from  the  A  monitoring  zone. 

Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 
true: 

—  Organic  compounds  or  inorganic  qrecies  above  background  are  tepotted  in  groundwater 
samples  downgradient  of  the  locatim, 

—  Those  suites  of  compounds  or  species  are  also  reported  in  soil  gas  or  soil  beneath  the 
location,  and 

—  Those  compounds  or  species  are  not  reported  at  lower  conceotratioiu  in  upgradient 
sasqiles. 

•  If  all  d^  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Boring  SB3  will  be  drilled  to  groundwater  and  san^Ied.  It  will  be  converted  to  a  groundwater 
monitoring  well  and  sampled  after  installation  and  development. 
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TABLE  5.S*2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  DON  JULIO  CREEK 

Problem  Statement 

Contaminanle  carried  in  Don  Julio  Creek  could  have  contaminated  the  aedimenta  or  migrated  off 
_ baae. _ 

Decision  to  be  Made 

•  Determine  if  aedimenta  in  Don  Julio  Creek  contain  contaminants. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedskm 

Level  m  data  for  aoil^- 

Boundaries  of  the  Study 

Sediment  samples  will  be  collected  from  the  creekbed  and  S  feet  beneath  the  creekbed. 

Decision  Rule 

•  If  organic  compounds  are  rqiorted  in  sediment  or  soil  saiq>les,  then  sediments  are 
contaminated. 

•  If  inorganic  species  above  background  concentrations  aie  repotted  in  sediment  sanq>les,  then 
die  sediments  may  be  contaminated  and  the  decision  process  for  inorganic  qweies  should  be 
^lied. 

_ •  If  all  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sara|dc  Design 


Hand  augera  HA1-HA6  will  be  placed  at  low  ^>ots,  the  diversion  dam,  and  on  deposition  bank  of 
bends  in  the  creek.  Sangiles  will  not  be  placed  in  locations  where  previous  investigations  have 
already  collected  adequate  data.  Surfece  samples  at  HAl  and  HA2  will  be  5: 1  conqiosite  samples. 
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Figure  5.8-2  Proposed  Sampling  Locations  at  Don  Julio  Creek  in  1C  16 


TABLE  S.8-3.  SAMPLING  AND  ANALYSIS  MATRIX  FOR  IC  M 
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(Footnotes  presented  on  following  page.) 


TABLE  5.8-3.  (Continued) 
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TABLE  5.M.  SAMPLING  AND  FIELD  SPECIFICATIONS  FOR  IC  16 


Boring/Location 

Name 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Borings 

SBl 

MW-81 

6'N,  79'W 

55 

SB2 

MW-81 

13d'N,  232’W 

55 

SB3 

MW-82 

ISl'N,  222'W 

100 

SB4 

MW-82 

6S'S.  118'E 

55 

SBS 

Oil/water  separator 

60'S,  37’W 

45 

Hand 

HAl 

Oil/water  separator 

7'N,  lO'E 

5 

HA2 

Southeast  comer  of  Bldg.  120S 

O'N,  90'E 

5 

HA3 

Northeast  comer  of  fence 

109'N,  257'W 

5 

HA4 

Northwest  comer  of  fence 

6l'N,  39'E 

5 

HAS 

Intersection  of  Creek  w/Base  boundary 

16'N,  187'E 

5 

HA6 

Intersection  of  Creek  w/Base  boundary 

26'N,  26'E 

5 

Sadiment  Samnleg 

MLl 

MW-82 

29'N,  50'W 

0.25 

ML2 

MW-82 

45'S,  55'W 

0.25 

MU 

MW-82 

34'N, 157'W 

0.25 

MU 

MW-82 

58'S,  166'W 

0.25 

MU 

MW-82 

6rS,  290'W 

0.25 

MU 

MW-82 

30'N,  284'W 

0.25 

ML7 

MW-82 

2l'S,  43'E 

0.25 

MU 

MW-82 

2rN,  94'E 

0.25 
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5.9  Field  Samiding  Plan  for  Investigation 

Cluster  (IC)  17  (Confirmed  Sites 

(CSs)  43,  52,  67,  and  Potential 

Release  Locations  [PRLs]  15  and  16) 

Investigation  Cluster  17  comprises  CSs 
43,  52,  and  67,  and  PRL  IS  and  16  (Figure 
5.9-1).  The  1C  is  located  in  the  central 
portion  of  Operable  Unit  (OU)  C. 

Confirmed  Site  43  is  an  inactive 
unlined  waste  disposal  trench  that  was  approxi¬ 
mately  405  feet  long,  SO  feet  wide,  and  20  feet 
deep  (CH2M  Hill,  1993).  Reports  indicate 
that  the  trench  received  wastes  from  the  mid- 
1940s  to  1957.  Wastes  disposed  in  the  trench 
include  demolition  debris,  burned  wood,  metal 
debris,  glass,  and  plastic.  The  trench  was 
backfilled  with  soil  sometime  between  1959 
and  1963. 

Confirmed  Site  52  is  an  inactive  burial 
pit  just  south  of  CS  43.  The  pit  was  approxi¬ 
mately  420  feet  long  by  50  feet  wide  and  is 
visible  on  aerial  photographs  taken  from  1956 
to  1959.  Wastes  reportedly  consisted  of 
metals,  burned  material,  and  concrete.  In 
1959  the  southern  half  of  CS  52  was  covered 
by  a  concrete  n.it.  Since  1960,  a  dirt  road 
(Shelter  Road)  has  traversed  the  middle  of  CS 
52. 

Confirmed  Site  67  is  another  inactive 
burial  pit.  The  pit  was  approximately  240  feet 
long  and  160  feet  wide  and  may  have  been 
used  between  1959  and  1963.  Concrete, 
plastic  film,  metal  debris,  wood,  burned 
material,  paper,  and  asphalt  have  been  found 
in  the  pit. 

Potential  Release  Locations  IS  and  16 
are  reportedly  sodium  valve  disposal  pits.  The 
sodium  valves  were  designed  to  deliver  fuel  to 
the  ignition  chamber  in  a  piston  (reciprocating) 


aircraft  engine.  These  trenches  were  reponed 
to  be  somewhere  south  of  CSs  11,  12,  and  13, 
but  were  not  located  during  McLaren’s  1985 
investigation.  One  valve  was  recovered  during 
the  investigation  of  CS  67  in  1985.  Surface 
disturbance  was  noticed  south  of  CS  67,  near 
where  the  valve  was  found,  in  aerial  photo¬ 
graphs  taken  after  1946.  A  1956  photograph 
showed  another  dismrbed  area  east  of  CS  43. 
These  surface  disturbances  are  thought  to  be 
PRLs  15  and  16. 

Tank  702  was  a  250-gallon  diesel 
underground  storage  tank  (UST)  located  near 
Building  702.  The  UST  was  installed  in  1959 
and  removed  in  1989.  Information  regarding 
potential  contamination  and  remedial  activities 
were  unavailable. 

Don  Julio  Creek  flows  through 
portions  of  IC  17.  The  creek  receives  runoff 
from  OU  D  and  the  northern  portion  of  OU  C. 
The  western  section  of  the  creek  is  lined  with 
steel. 

Previous  investigations  of  IC  17  are 
summarized  in  Table  5.9-1. 

5.9.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
stage  of  the  RI  at  IC  17  are  shown  on  Table 
5.9-2. 

5.9.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.9-2.  Overlay  A  shows  previous 
sampling  locations,  including  those  used  to 
construct  cross  sections  through  the  area. 

Three  cross  sections  of  IC  17  (shown  on 
Figures  5.9-3,  5.9-4,  and  5.9-5),  were  used  to 
target  lithologic  layers  for  sample  collection 
within  each  burial  pit.  Potential  contaminants 
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of  concern  and  the  sampling  and  analytical 
matrix  for  IC  17  are  shown  in  Table  5.9-3; 
field  specifications  for  sampling  locations  are 
included  in  Table  5.9-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Magnetometer  and  electromagnetic  sur¬ 
veys  will  be  conducted  at  each  pit  prior  to 
drilling  at  the  location.  If  objects  which  may 
be  buried  drums  are  identified  (see  Section 
4.4),  then  proposed  borings  in  the  area  will 
not  be  drilled  and  trenches  will  be  dug  to 
locate  the  anomaly  and  remove  any  buried 
drums.  Soil  samples  will  be  collected  as 
specified  in  Section  4.4.  Standard  operating 
procedures  for  digging  trenches  and  removing 
drums  are  included  in  Appendix  B  to  this 
report. 

Three  to  four  borings  will  be  drilled 
through  the  approximate  center  of  each  pit 
(SBl  through  SB4  in  CS  43,  SB5  through  SB8 
in  CS  52,  and  SB9  through  SBll  in  CS67). 
Borings  will  be  spaced  about  100  feet  apart. 
Samples  will  be  coh  .:ed  from  within  the 
waste  materials  to  characterize  the  hetero¬ 
geneous  nature  of  the  wastes,  and  to  determine 
whether  contaminants  in  those  wastes  have 
migrated  beneath  the  pits.  Samples  analyzed 
for  organic  compounds  will  be  composited  4:1 
over  approximately  10-foot  intervals  in  the  pits 
to  characterize  the  waste.  (In  CS52,  where 
there  may  not  be  enough  waste  material  to 
composite,  discrete  samples  will  be  collected.) 
Beneath  the  pits,  discrete  samples  will  be 
collected  from  the  native  soil.  The  discrete 
sample  yielding  the  highest  concentration  of 
inorganic  constituents  relative  to  the 
constituents  toxicity  will  be  analyzed  for 
soluble  metals  (Section  4.3.2).  Soil  gas 
samples  will  be  collected  from  within  the  pits 
and  from  the  sandy  layers  beneath  them. 


Boring  depths  may  vary  depending  on  the 
bottom  of  the  waste  and  the  decisions  made 
with  the  boring  decision  diagram  (Section  4.4). 
Borings  drilled  through  the  waste  material  will 
be  cased  to  at  least  10  feet  below  the  bottom 
of  the  pits. 

Borings  SB2  and  SB  14  (PRL  15)  and 
SB  12  (PRL  16)  will  be  drilled  in  the  sus¬ 
pected  locations  of  the  sodium  valve  trenches 
at  PRLs  15  and  16.  In  addition  to  the  standard 
contaminants  of  concern  (COCs)  at  suspected 
pits  (see  Table  4-11  in  Section  4.3.2),  soil 
from  these  PRLs  will  be  analyzed  for  CS  43 
and  CS  67  CCX!s  due  to  their  close  proximity 
to  the  known  pits  and  the  boundaries  of  those 
pits  are  not  clearly  defined. 

Boring  SB  13  will  be  drilled  and  samp¬ 
led  just  south  of  Building  702  in  the  approxi¬ 
mate  former  location  of  Tank  702.  The  tank 
location  will  be  confirmed  through  a  record 
search  of  Civil  Engineering  construction  dia¬ 
grams.  Samples  will  help  determine  whether 
the  tank  has  leaked  and  contaminated  the 
subsurface.  Soil  gas  samples  will  also  be 
collected  to  confirm  no  other  contaminants 
besides  diesel  are  present. 

Four  hand  augers  (HAl  through  HA4) 
will  be  sampled  at  bends,  confluences,  and  at 
locations  where  the  seasonal  creeks  pass 
through  1C  17.  Surface  samples  collected  at 
these  locations  will  be  composited  5:1. 

Results  will  indicate  if  sediments  have  been 
contaminated  from  activities  within  or 
upstream  from  IC  17. 

Scrape  sample  MSI  will  be  collected 
in  the  lined  ditch  (Don  Julio  Creek)  west  of  IC 
17  to  determine  whether  creek  sediments  are 
contaminated.  The  sample  will  be  composited 
5:1. 
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TABLE  5.9*1.  PREVIOUS  INVECTIGATIONS  AT  IC  17 


Year,  Contractor 

Scope  of  Investigations 

Key  Findings 

1982,  Engineering 
Science 

Installed  the  dual-completion  well 
MW-20S/D  downgradient  of  CS  43. 

Before  MW-20S  went  dry  in  1985,  its 
groundwater  samples  contained 
benzene,  ethylbenzene,  toluene,  anthra¬ 
cene,  naphthalene,  and  fluorene. 

1985,  McLaren 

Environmental 

Engineers 

Investigation  of  potential  contamination 
at  CSs  43,  S2.  67,  and  PRLs  IS  and 

16.  GPR  surveys  were  conducted  at 

CS  43,  PRLs  IS  and  16.  A  total  of  74 
borings  were  drilled. 

Investigation  was  unable  to  locate  PRLs 

IS  and  16;  possible  locations  were 
redefined.  AVOC,  HVOC,  SVOC, 

TPH,  PCB  and  inorganic  contaminants 
were  rqwrted  in  soil  san^les  from  CS 

43,  CS  52,  and  CS  67.  Boundaries  of 
the  CSs  were  delineated,  although  not 
always  clearly,  from  GPR. 

1987,  Radian 
Corporation 

Solid  waste  assessment  test  of  CS  43. 

Six  soil  gas  probes  were  placed  in  aitd 
around  the  CS,  at  d^ths  of  4-7  feet. 

Low  levels  of  PCE,  TCE,  carbon  tetra-  ■ 
chloride  and  methyl  chloroform  were 
detected.  Benzene  was  nported  at  600 
ppbv  in  one  probe. 

1988,  Radian 
Corporation 

Baaewide  investigation  of  stream  water 
and  sediments  for  potential  organic  and 
inorganic  contamination.  Samples  were 
collected  from  Don  Julio  Credc  in  IC 

17. 

Water  sanities  contained  <6  mg/L  of 
oil/grease  and  TPH.  Sediment  samples 
contained  dichlorofluoromethane, 
phenol,  cadmium,  and  oil/grease. 

1993,  CH2M  Hill 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in 

OU  C  throu^  records  review,  site 
visits,  and  interviews  with  base 
personnel. 

Ongoing,  Radian 
Corporation 

Groundwater  sanqrling  and  analysis 
program  to  determine  groundwater 
contaminant  ooncentratioos. 

Concentrations  of  TCE  and  1,2-DCE 
have  been  reported  in  MW-62  located 
at  the  southm  end  of  CS  67. 

NOTE:  Acroaynis  are  defined  in  the  ecronym  list  st  the  beginning  of  the  SAP. 
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TABLE  5.9-2.  DATA  QUALITY  OBJECTIVES  FOR  CS  43,  CS  52,  AND  CS  57 


I  Frobli 


Froblan  Stataneat 

I  Materials  disposed  in  burial  pits  at  CSs  43,  52,  and  67  may  have  contaminated  the  subsurfKe  and 

groundwater. 


Dedsioa  to  be  Made 


Determine  if  contaminants  have  migrated  vertically  from  the  pits. 
Determine  the  location  priority. 


Inputs  to  Decision 

Level  n/m  data  for  organic  and  inorganic  constituents  in  soil;  Level  n/m  for  soil  gas. 


Boundaries  of  the  Study 

Soil  gas  samples  from  approximately  20  to  40  feet  BGS;  waste  sanq>les  from  within  the  burial  pit; 
and  soil  san^)les  from  approximately  2  to  30  fe^  BGS  in  and  beneath  the  pits. 


Decision  Rule 


If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

If  organic  contaminants  are  reported  in  the  soil  beneath  the  waste  material,  then  contaminants 
have  migrated  from  the  burial  pit. 

If  inorganic  ^lecies  are  reported  in  samples  of  waste  material  and  if  the  same  suites  of  species 
are  npotted  above  subsurface  background  coocentratioas  in  soil  san^les  from  beneath  the 
waste  material,  then  inoiganic  contaminants  may  have  migrated  from  the  burial  pit,  and  the 
decision  process  for  inorganic  species  should  be  applied. 

If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 


Borings  SBl,  SB2,  SB3,  SB4,  SB5,  SB6,  SB8,  SB12,  and  SB14  will  be  drilled  approximately  100 
feet  apart  through  the  disposal  pits.  Sandies  will  be  collected  from  within  the  waste  material  to 
characterize  the  contents,  and  qiproximately  10  feet  beneath  the  bottom  of  the  pits  to  determine  if 
contaminants  in  the  pits  have  migrated  vertically. 


(Continued) 
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TABLE  S.9-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  FRLs  15  AND  16 


Problem  Statement 

Sodium  valves  may  have  been  disposed  into  the  pits  ^  PRLs  IS  and  16. 

Decision  to  be  Made 

•  Determine  if  the  burial  pits  exist. 

•  Determine  if  contaminants  are  present  in  die  pit. 

•  Determine  the  locaticm  priority. 

Iiqiuts  to  Decision 

Level  n/in  data  for  VOCs  in  soil  gas;  Levd  m  data  for  organic  and  inorganic  constituents  in  soil. 
Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  approximately  20  to  40  feet  BGS;  soil  samples  will  be 
collected  from  10  to  20  feet  BGS. 


Decision  Rule 

•  If  physical  evidence  of  waste  or  disturbed  soil  i^  found,  together  with  positive  analytical  data, 
then  the  location  was  used  as  a  burial  pit. 

•  If  organic  compounds  are  rqmited  in  soil  samples,  then  the  subsuriace  is  contaminated. 

•  If  inorganics  are  rqiorted  aimve  subsur&ce  ba^giound  concentrations  in  soil  san^les,  then 
inorganic  contamination  may  exist  and  the  decision  process  for  inorganic  ^>ecie8  dould  be 
applied. 

•  If  VOCs  are  rqwrted  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Unoalainty 

Aiudytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Borings  SB2,  SB12.  and  SB14  will  be  drilled  at  100-foot  intervals  through  the  suspected  locations  of 

the  burial  pits. 


(Continued) 
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TABLE  5.9-2.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  DRAINAGE  CREEKS  AND  DON  JULIO  CREEK 


Problem  Statement 

Contammaats  may  have  flowed  into  the  drainage  ditch  and  creek  and  contaminated  sediments  and  the 
subsurface. 

Decision  to  be  Made 

•  Determine  if  organic  or  inorganic  species  have  entered  the  creek  sediments. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  data  for  organic  and  inorganic  species  in  soil. 

Boundaries  of  the  Study 

Soil  sanqiles  will  be  collected  iiom  the  ciedcbed  to  S  feet  below  the  credcbed. 

Decision  Rule 

•  If  organic  ^Mcies  are  rqmrted,  sediments  or  soil  are  contaminated. 

•  If  inorganic  qwcies  are  reported  above  background  concentrations,  the  sediments  may  be 
contaminated  and  the  decision  process  for  inorganic  q>ecies  should  be  applied. 

•  If  all  data  collected  are  validat^,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  speciflcatioos  for  precision  and  accuracy. 

Sample  Design 

Hand  augers  HA1-HA4  will  be  placed  on  dqx>sition  banks  of  curves  and  confluences  in  the  creek. 
Surfoce  scrape  MCI  will  be  placed  in  Don  Julio  Creek  within  the  boundaries  of  IC  17. 


(Continued) 
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TABLE  5.9-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  TANK  702  IN  IC  17 


Ftroblem  Statement 

Diesel  fuel  may  have  leaked  from  the  underground  tank  or  associated  piping. 

Decision  to  be  Made 

•  Determine  if  leaks  in  die  tank  or  piping  have  contaminated  the  soil  with  TPH. 

•  Determine  if  the  soil  gas  is  ccmtaminated. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedsioo 

Level  n/m  data  for  soil  gas;  Level  m  for  organic  constituents  in  soil. 

Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  20  to  40  feet  BGS;  soil  san^iles  will  be  collected  from  10  to 
30  feet  BGS. _ 

Decision  Rule 

•  If  petroleum  hydrocarbons  are  rqiorted  in  the  soU  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tanks  have  contaminated  the  subsurface. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  piecisioo  and  accuracy. 

Sample  Design 

Boring  B13  will  be  placed  adjacent  to  estimated  location  of  tank  and  piping. 
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(Foolnoles  preitcmed  on  following  page.) 


•  Analytical  results  from  samples  collected  at  Boring  SB2  will  also  provide  data  for  PRL  15 
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TABLE  5.9-4.  SAMPLING  AND  FIELD  SPECinCATIONS  FOR  IC  17 


Boring  Location 

Reference  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

Sediment  Sample 

MCI 

MW-34S 

99'S,  141’W 

0.25 

Hand  Aueers 

HAl 

Northwest  comer  of  Bldg.  702 

332'N,  119'W 

5 

HA2 

Northwest  comer  of  Bldg.  702 

52'N.  14'E 

5 

HA3 

Southwest  comer  of  Bldg.  702 

33’N.  174'E 

5 

HA4 

MW-44S 

133'N,  4'E 

5 

Borings 

SBl 

Southeast  comer  of  Bldg.  702 

56’S,  19'E 

45 

SB2 

Southeast  comer  of  Bldg.  702 

84'S.  ISl’E 

45 

SB3 

Southwest  comer  of  Bldg.  702 

49'S,  40'W 

45 

SB4 

Southwest  comer  of  Bldg.  702 

33'S.  160'W 

45 

SB5 

MW-34S 

87'N,  37'E 

45 

SB6 

MW-34S 

13'S,  27'E 

45 

SB7 

MW-34S 

108'S.  15'E 

45 

SB8 

Northwest  comer  of  Bldg.  704 

177'N.  148'W 

45 

SB9 

MW-62 

187’N,  39'E 

45 

SBIO 

Northwest  comer  of  Bldg.  702 

165'N,  57'W 

45 

SBll 

Northwest  comer  of  Bldg.  702 

136'N,  147'W 

45 

SB  12 

MW-82 

17'S,  38'W 

45 

SB13 

Southwest  comer  of  Bldg.  702 

14'S.  4’W 

45 

SB  14 

Southeast  comer  of  Bldg.  702 

9'S.  72'E 

45 
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5.10  Field  Sampling  Plan  for  Investigation 

Cluster  (IQ  18  (Potential  Releas<^ 

Location  [PRL]  49,  PRL  66C,  and 

PRLL-7Q 

Investigation  Cluster  18  comprises 
PRL  49,  PRL  66C,  and  a  section  of  the  Indus¬ 
trial  Wastewater  Line  (IWL)  (PRL  L-7C).  All 
three  sites  trend  north/south  through  the 
central  portion  of  OU  C  (Figure  5.10-1). 

Potential  Release  Location  49  was 
identified  as  a  surface  depression  in  aerial 
photographs  and  was  rqwrted  to  be  a  covered 
burial  pit  (McLaren,  1986b).  There  is  no 
information  concerning  quantities  or  types  of 
waste  disposed  at  the  site.  A  1985  investiga¬ 
tion  did  not  locate  areas  of  disturbed  soil  or 
detect  contaminants  in  the  soil  (Table  5.10-1). 

Potential  Release  Location  66C 
includes  the  drainage  area  directly  behind 
Buddings  772,  773,  7603,  7605,  and  7606. 
These  buddings  are  test  stands  and  bush 
houses,  and  are  first  visible  in  aerial 
photographs  taken  in  1972.  The  drainage  area 
extends  approximately  150  feet  to  the  west  and 
is  mostly  covered  by  asphalt  and  concrete. 

Prior  to  installation  of  the  IWL  in  1988,  PRL 
66C  received  all  the  drainage  from  testing  and 
maintenance  operations  in  the  test  stands  and 
hush  houses. 

Potential  Release  Location  L-7C  is 
approximately  1,500  feet  long  and  carries 
liquid  waste  from  OU  D  and  from  the  test 
stands  and  bush  houses  to  the  Industrial 
Wastewater  Treatment  Plant  (IWTP).  Waste- 
water  is  collected  in  trenches  near  the  back  of 
the  buddings  and  is  released  by  gravity  flow  to 
the  IWL.  A  small  sump  is  located  west  of 
Budding  7606.  At  one  time,  the  sump  drained 
to  a  ditch  west  of  the  budding  (EG&G  Idaho, 


1988).  Currently,  the  sump  is  connected  to 
the  IWL. 

Previous  investigations  conducted  at  IC 
18  are  summarized  in  Table  5.10-1. 

5.10.1  Data  Quality  Objectives 

The  data  quality  objectives  of  this 
stage  of  the  Remedial  Investigation  (RI)  at 
IC  18  are  shown  on  Table  5. 10-2. 

5.10J2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.10-2.  Overlay  A  shows  previous 
sampling  locations.  Potential  contaminants  of 
concern  and  the  sampling  and  analysis  matrix 
for  IC  18  are  shown  in  Table  5.10-3;  field 
specifications  for  sampling  locations  are 
included  in  Table  5.10-4. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Sod  gas  samples  wdl  be  colleaed  from 
approximately  20  to  1(X)  feet  BGS  in  borings 
SB6  and  SB14.  A  groundwater  sample  wdl  be 
colleaed  in  each  boring  with  a  HydroPuncb*. 
These  borings  wdl  be  converted  to  ground- 
water  monitoring  wells  to  daermine  water 
quality  and  groundwater  flow  direaions. 
Monitoring  wells  in  this  area  were  recom¬ 
mended  in  the  Draft  Groundwater  OU  RI/FS. 

Ten  borings  (SBl  through  SB6,  and 
SB18  through  SB21)  wdl  be  drdled  and 
sampled  along  the  IWL  to  identify  areas  where 
leaks  may  have  contaminated  the  subsurface. 
The  borings  are  located  at  manholes,  next  to 
known  aacks  or  breaks,  and  at  100-foot 
intervals  in  areas  rated  in  the  1993  IWL 
investigation  as  having  a  high  or  moderate 
potential  for  leakage  (SB18  through  SB21). 
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Borings  SB3  through  SB5  are  also 
located  within  the  boundaries  of  PRL  49.  Soil 
samples  will  be  colleaed  from  these  borings  to 
determine  if  wastes  were  buried  at  PRL  49  and 
if  these  materials  have  contaminated  the 
subsurface. 

Eleven  borings  (SB7  through  SB  17) 
will  be  drilled  and  sampled  adjacent  to  the 
sumps  that  collect  wastewater  from  the  test 
stands  and  hush  houses.  Analytical  results 
from  these  samples  will  indicate  if  leaks  in  the 
sumps  and/or  drainage  from  the  buildings  have 
contaminated  PRL  66C.  Because  the  sumps 
are  spaced  closely  together  (about  50  feet 
iq)art).  Phase  I  borings  will  be  drilled  at 
approximately  every  other  sump.  If  analytical 
results  indicate  this  is  a  source  area  of 
contamination,  additional  borings  may  be 
added  at  the  alternate  sumps  during  Phase  n. 

Boring  SB17  is  also  located  near  the 
sump  servicing  Building  7606.  Both  soil  and 
soil  gas  samples  will  be  collected  to  determine 
if  the  sump  leaked  and  contaminated  the 
subsurface. 

Five  hand  augers  (HAl  dirough  HAS) 
are  located  in  open  drainage  areas  (low  spots) 
of  PRL  66C.  Samples  will  help  determine 
whether  spills  or  washwater  from  die  buildings 
have  contaminated  the  surface  soils. 

Hand  auger  HA6  is  located  in  the 
drainage  adjacent  to  the  outfall  from  the  sump 
line  behind  Building  7606.  Samples  will  be 
analyzed  to  determine  if  contaminants  were 
released  from  the  drain  outlet  into  drainage 
sediments. 

Eleven  hand  augers  (HA2,  and  HA7 
through  HA  16)  are  located  in  the  drainage 
ditches  at  IC  18  to  detomine  if  any  contami¬ 
nants  have  entered  the  ditches  in  runoff  from 


the  test  stands  and  hush  houses.  Surface  soil 
samples  will  also  be  collected  at  Borings  SB2 
and  SB  18  for  the  same  purpose. 

Physical  parameter  samples  will  be 
collected  from  different  soil  types  in  SB6  and 
SB14  to  provide  information  for  vadose  zone 
modeling  and  for  evaluation  of  remedial 
alternatives. 
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TABLE  5.10-1.  PREVIOUS  INVESTIGATIONS  AT  IC  18 


Year,  Contractor 

Scope  of  Investigation 

Key  Findings 

1985,  McLaren 
Environmental  Engineers 

Investigation  of  potential  contami¬ 
nation  at  PRL  49.  Three  waste 
sample  borings  were  drilled  and 
sampled. 

Borings  penetrated  imdisturbed  soil 
profiles  and  HNu*  readings  of  zero. 

No  contamination  or  buried  waste 
npotted. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  area  to  investigate  through 
records  review,  site  visits,  and  inter¬ 
views  with  base  personnel. 

1993,  Jacobs  Engineering 
Group 

Investigation  of  the  IWL. 

Rated  the  section  of  line  between  MH- 
4C  and  MH-4E  as  having  a  moderate 
potential  for  leakage. 

NOTE:  All  acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.10-2.  DATA  QUALITY  OBJECTIVES  FOR  PRL  49 


Problan  SUtement 

Hazardous  waste  may  have  been  disposed  into  the  pit  at  PRL  49. 

Dedson  to  be  Made 

•  Determine  if  the  burial  pit  exists. 

•  Determine  if  contaminants  are  present  in  the  pit. 

•  Determine  the  location  priority. 

Inputs  to  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  III  for  SVOCs,  TPH,  and  inorganics  in  soil. 

I  Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  approximately  20  to  40  feet  BGS.  Subsurface  soil  samples 
will  be  collected  from  10  to  20  feet  BGS  within  the  boundaries  of  PRL  49. 

Decision  Rule 

•  If  physical  evidence  of  waste  or  disturbed  soil  is  found,  together  with  positive  analytical  data, 
then  the  location  was  used  as  a  burial  pit. 

•  If  suites  of  VOCs  reported  in  soil  gas  surrounding  the  pit  are  similar  to  suites  of  VOCs 
reported  in  soil  gas  from  within  the  pit,  and  if  concentrations  decrease  with  distance  from  the 
pit  horizontally,  then  the  VOC  contamination  most  Ukely  originates  at  the  pit. 

•  If  organic  compounds  are  npotted  in  soil  samples,  then  the  subsurface  is  contaminated. 

•  If  inorganics  are  rqwrted  above  subsurface  background  concentratimis  in  soil  samples,  then 
inorganic  contamiiution  may  exist  and  the  decision  process  for  inorganic  species  should  be 
applied. 

_ •  If  dau  collected  are  validated,  then  proceed  to  DaU  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sampling  Design 

Borings  SB3-SBS  will  be  drilled  at  manhole  locations  along  the  IWL  through  the  center  of  PRL 
49. 


(Continued) 
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TABLE  5.10-2.  (Condnued) 

DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  PRL  66C 


Problem  Statement 

Coataminants  may  have  spilled  or  washed  onto  the  surface,  and/or  drained  into  the  substirface  at 
_ PRL66C. _ 

I  Decision  to  be  Made 

•  Determine  if  the  surface  and/or  subsurface  has  been  contaminated  by  materials  that  have 
drained  brom  the  nearby  hu^  houses  and  test  stands. 

•  Determine  if  sumps  west  of  the  buildings  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  III  for  SVOCs,  TPH,  and  inorganic  q)ecies  in  soil. 
Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  approximately  20  to  100  feet  BGS.  Soil  samples  will  be 
collected  at  surface  to  20  feet  BGS. 

Decision  Rule 

•  If  organic  compounds  are  reported  in  soil  samples,  then  the  surface  and/or  subsurface  has 
most  likely  been  contaminated  by  drainage  from  test  stands  and  hush  houses  or  leaks  in  the 
sumps. 

•  If  inorganic  species  are  reported  above  background  concentrations,  then  inorganic 

contamination  may  exist  and  the  decision  process  for  inorganic  species  should  be  applied. 

•  If  suites  of  VOCs  reported  in  soil  gas  surrounding  the  test  cells  and  hush  houses  are  similar  to 
suites  of  VOCs  reported  in  soil  gas  adjacent  to  the  sumps,  and  if  concentrations  decrease  with 
distance  from  the  sunq)s  horizontally,  then  VOC  contamination  most  likely  originates  at  the 
sump. 

•  If  VOC  concentrations  are  low  or  not  detected  in  the  shallow  soil  gas  (<40  feet  BGS),  but  are 
r^xnted  or  increase  with  depth  in  the  deep  soil  (>40  feet  BGS),  the  soil  gas  contamination  is 
probably  from  the  smear  zone  left  by  H*>rlining  water  levels. 

*  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sampling  Design 

Borings  SB7-SB17  will  be  drilled  from  adjacent  to  approximately  every  other  sump  (due  to  the 
close  proximity  of  the  sumps).  Hand  augers  HA1-HA5  will  be  drilled  in  the  open  drainage  areas 
of  PRL  66C. 


(Continued) 
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TABLE  5.10-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  PRL  L-7C 


Problem  Statement 

Wastewater  carried  in  the  IWL  (PRL  L'7C)  may  have  leaked  and  contaminated  the  subsurface. 
Decision  to  be  Made 

•  Determine  if  leaks  in  the  IWL  (PRL  L-7Q  and/or  the  sump  have  contaminated  the  soil  gas. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  soil  gas. 

Boundaries  of  the  Study 

Soil  gas  samples  h-om  approximately  10  to  100  feet  BGS  along  the  IWL. 

Decision  Rule 

•  If  organics  compounds  are  detected  in  the  surface  and  near  surface  soils  of  the  drianage  ditch, 
then  the  ditch  sediments  are  contaminated. 

•  If  inorganic  species  are  reported  above  background  concentrations,  then  sediments  may  be 
contaminated  and  the  decision  process  for  inorganic  species  should  be  applied. 

•  If  VOCs  are  reported  in  soil  gas  along  the  IWL,  and  if  concentrations  decrease  with  distance 
from  the  line  horizontally  and  with  d^th,  that  VOC  contamination  most  likely  originates  at 
the  IWL. 

•  If  VOC  concentrations  are  low  or  not  detected  in  the  shallow  soil  gas  (<40  feet  BGS),  but  are 
reported  or  increase  with  depth  in  the  deep  soil  (>40  feet  BGS),  the  soil  gas  contamination  is 
probably  from  the  smear  zone  leR  by  declining  water  levels. 

•  If  suites  of  VOCs  are  similar  with  dq;>th,  then  VOCs  have  most  likely  migrated  vertically. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specificatitms  for  precision  and  accuracy. 

Sample  Design 

Borings  will  be  placed  at  locations  of  manholes  (SB1-SB6),  known  cracks  or  breaks,  and  sections 
rated  in  the  1993  IWL  investigation  as  having  a  high  or  moderate  potential  for  leakage 
(SB18-SB21).  Borings  SB7-SB17  will  be  drilled  from  adjacent  to  approximately  every  other 
sump  (due  to  the  close  proximity  of  the  sumps).  Borings  SB12  and  SB18  will  be  drilled  where  the 
drainage  ditch  and  IWL  intersect. 


(Continued) 
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TABLE  5.10*2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  GROUNDWATER  BENEATH  IC  18 


Problem  Statement 


Data  on  groundwater  flow  directions  and  contaminant  migration  in  western  OU  C  are  sparse. 


Decision  to  be  Made 

•  Determine  groundwater  flow  directions. 

•  Determine  if  the  groundwater  beneath  the  location  is  contaminated. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  m  daU  for  groundwater.  Previous  groundwater  flow  and  contaminant  daU. 


Boundaries  of  the  Study 

Groimdwater  sanq>les  from  the  A  monitoring  zone. 


Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 
true: 

—  Organic  compounds  above  background  are  netted  in  groundwater  samples  downgradient 
of  the  location, 

—  Those  suites  of  compounds  are  also  reported  in  soil  gas  beneath  the  location,  and 
—  Those  con^unds  or  species  are  not  reported  or  are  reported  at  lower  concentrations  in 
upgradient  samples. 

•  If  all  daU  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 

Borings  SB6  and  SB14  will  be  drilled  to  groundwater  and  sang>led.  Both  will  be  converted  to 
monitoring  wells,  developed,  and  resan^Ied. 
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TABLE  5.10-2.  (Condnued) 

DATA  QUALITY  OBJECTIVES  FOR  DRAINAGE  DITCHES  IN  IC  18 


r 


Problan  Statement 


CoaUuninants  from  locations  in  IC  18  may  have  run  off  and  contaminated  the  sediments  and  the 
subsuifue  in  drainage  ditches. 

Decision  to  be  Made 


•  Determine  if  organic  or  inorganic  species  have  entered  the  drainage  ditches. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 


Level  m  for  SVOCs,  TPH,  and  inorganics  in  soil. 


Boundaries  of  the  Study 


Soil  samples  will  be  collected  from  the  bottom  of  the  ditch  or  swale  to  S  feet  below  the  bottom  of 
the  ditch. 


Decision  Rule 

•  If  organic  q)ecies  are  reported  in  soil  samples,  then  sediments  or  soil  are  contaminated. 

•  If  inorganic  species  are  npoitad  above  background  concentrations,  then  sediments  may  be 
contaminated  and  the  decision  process  for  inorganic  species  should  be  applied. 

•  If  all  data  collected  are  validat^,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  ^pecificatioas  for  precision  and  accuracy. 

Sample  Design 

Hand  augers  HA7-HA1 1  will  be  collected  in  drainage  ditches  at  bends,  confluences,  and  exit 
points.  Hand  auger  HA6  will  be  located  at  the  outfdl  of  the  sump  line  from  Building  7606. 
Surface  soil  sample;  will  be  5:1  composite  samples. 
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TABLE  5.10-4.  SAMTLING  AND  FIELD  SPECEFICATIONS  FOR  IC  18 


Boring/Location  Nani<^ 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Hand  Augers 

HA6 

Southeast  comer  of  Bldg.  7606 

327'S,  35'W 

5 

HA7 

Northwest  comer  of  Bldg.  7606 

1S4'S,  93'W 

5 

HAS 

Southeast  comer  of  Bldg.  7605 

50'S,  S6'W 

5 

HAP 

Northwest  comer  of  Bldg.  7605 

170'S,  144'W 

5 

HAIO 

Northwest  comer  of  Bldg.  772 

216'S,  36'E 

5 

HAll 

Northwest  comer  of  Bldg.  772 

412'S.  106'W 

5 

HA12 

Northeast  comer  of  Bldg.  7606 

226'N,  140'W 

5 

HA13 

Southeast  comer  of  Bldg.  7605 

222'N.  27'W 

5 

HA14 

Northeast  comer  of  Bldg.  772  , 

227'N,  326'W 

5 

HAIS 

Southeast  comer  of  Bldg.  772 

310'N,  42'E 

5 

HA16 

Southeast  comer  of  Bldg.  772 

313'N,  155’E 

5 

Borin  ITS 

SBl 

Southwest  comer  of  Bldg.  772 

98'S.  656'E 

45 

SB2 

Southwest  comer  of  Bldg.  771 

6S’S,  60'W 

45 

SB3 

Northwest  comer  of  Bldg.  7605 

175'S,  225'E 

45 

SB4 

North’  /est  comer  of  Bldg.  7605 

175'S,  3S'E 

45 

SBS 

Northwest  comer  of  Bldg.  7606 

188'S,  92'E 

45 

SB6 

Northwest  comer  of  Bldg.  7606 

190'S,  108'W 

100 

SB7 

Southeast  comer  of  Bldg.  772 

9'S,  5'W 

45 

SBS 

Southeast  comer  of  Bldg.  772 

9'S,  99'W 

45 

SB9 

Southeast  comer  of  Bldg.  772 

9'S,  179'W 

45 

SB  10 

Southeast  comer  of  Bldg.  772 

9'S,  260'W 

45 

SBll 

Northeast  comer  of  Bldg.  772 

99'S,  34rW 

45 

SB  12 

Northeast  comer  of  Bldg.  772 

94'S,  428'W 

45 

SB13 

Northeast  comer  of  Bldg.  772 

99'S,  504'W 

45 

SB  14 

Northeast  comer  of  Bldg.  772 

99'S,  624'W 

100 

SB  IS 

Southeast  comer  of  Bldg.  7605 

lO'S,  68'E 

45 

SB16 

Southeast  comer  of  Bldg.  7605 

9'S,  64'W 

45 

SB17 

Northwest  comer  of  Bldg.  7606 

18'S,  22'W 

45 

SB18 

Southwest  comer  of  Bldg.  772 

104'S,  360'E 

45 

SB19 

Southwest  comer  of  Bldg.  772 

104'S,  462'E 

45 

SB20 

Southwest  comer  of  Bldg.  772 

104'S,  559'E 

45 

SB21 

Southwest  comer  of  Bldg.  772 

97'S,  767'E 

45 
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5.11  Field  Sampling  Plan  for  Investigation 
Cluster  (IC)  19  (Conflnned  Sites 
[CS]  10,  11,  12,  13,  and  14,  the  Fire 
Training  Area,  and  the  Contami¬ 
nated  Soils  Holding  Area) 

Investigation  Cluster  19  comprises 
Confirmed  Sites  10,  11,  12,  13,  and  14,  the 
Fire  Training  Area,  and  the  Contaminated 
Soils  Holding  Area  (Figure  5.1 1-1).  The  IC  is 
located  in  the  northern  portion  of  Operable 
Unit  (OU)  C.  A  site  summary  figure  (5.11-2) 
schematically  illustrates  what  is  known  about 
IC  19. 

Confirmed  Sites  10  through  14  are 
disposal  pits  that  were  used  roughly  from  1949 
to  1974,  reportedly  for  the  disposal  of  ash  and 
residues  from  waste  that  was  incinerated  else¬ 
where  on  McClellan  Air  Force  Base  (AFB) 
(CH2M  HILL,  1993).  It  is  possible  that  these 
pits  received  wastes  from  several  locations  on 
base.  Table  5.11-1  summarizes  the  sizes  of 
tne  pits  and  the  contamiiiaiits  found  in  ihcm. 

In  July  1993,  the  area  of  CSs  13  and  14  west 
of  the  road  (Figure  5.11-1)  was  graded  in 
preparation  for  construction  of  a  contractor’s 
staging  area.  Approximately  4  feet  of  soil 
were  removed,  and  no  evidence  of 
contamination  was  observed. 

A  separate  burn  pit  was  used  from 
1977  to  about  1987  for  fire  training  exercises. 
The  pit  was  located  over  and  among  CSs  11, 

12,  and  13.  Fuel  and  oil  were  placed  in  the 
pit  and  ignited.  A  sump  was  supposed  to  have 
been  installed  between  the  pit  and  Building 
1088  for  collection  of  contaminated  water  and 
fire-suppression  foam;  however,  it  is  not  clear 
that  the  sump  was  ever  actually  constructed. 

Fire  training  activities  currently  take  place 
north  of  CSs  10  through  14. 


In  1987,  a  Contaminated  Soils  Holding 
Area  was  constructed  over  the  Fire  Training 
Area.  The  holding  area  was  lined  with  40-mil 
high  density  polyethylene  (HOPE)  over  a  clay 
base.  The  area  is  about  100  feet  by  300  feet, 
fenced,  and  bermed.  In  July  1993,  the  HOPE 
liner  was  removed,  and  the  area  is  scheduled 
to  be  paved.  As  the  liner  was  removed,  areas 
of  stained  soil  were  observed  on  the  clay  base. 

At  least  two  tanks  are  or  were  located 
in  the  area  of  the  pits;  one  underground  and 
one  aboveground.  The  underground  tank, 
located  south  of  CS  10,  was  used  to  dispose  of 
sewage  from  portable  toilets;  it  was  removed 
in  August  1993.  It  apparently  was  not 
connected  to  any  sanitary  sewer  line.  The 
aboveground  tank  is  located  west  of  the  din 
road  that  runs  through  CS  13;  it  was  used  to 
hold  fuel  —  such  as  JP-4,  diesel,  and  con¬ 
taminated  fuel  —  for  the  fires  in  the  Fire 
Training  Area. 

The  original  Don  Julio  Creek  (before  it 
was  channelized  and  lined)  flows  through  the 
southeastern  comer  of  IC  19.  The  creek  is 
unlined  and  trends  nonheast  to  southwest.  It 
carries  water  only  seasonally,  flowing  to  the 
oil/water  separator  in  IC  16  and  titence  off 
base  to  the  west.  Historically,  washwater 
contaminated  with  fuels  and  oils  were  dis¬ 
charged  to  the  creek  from  the  hush  houses  of 
Building  772  and  774  in  IC  20. 

Previous  investigations  of  IC  19  are 
summarized  in  Table  5.11-2. 

5.11.1  Data  Quality  Objectives 

Data  quality  objectives  for  IC  19  are 
shown  on  Table  5.11-3. 
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5.11.2  Sampling  Plan 

Previous  sampling  locations  are  shown 
on  Figure  5. 1 1-3.  Proposed  sampling  loca¬ 
tions  are  shown  on  Figure  5. 1 1-4.  Cross 
sections  of  each  site  (Figures  5.11-5  through 
5.11-9)  were  used  to  help  determine  sampling 
depths.  The  sampling  and  analytical  matrix 
for  1C  19  is  shown  in  Table  5.11-4;  field 
specifications  for  sampling  locations  are 
included  in  Table  5.11-5. 

The  first  step  in  the  investigation  of  IC 
19  will  be  to  survey  the  IC  and  place  survey 
markers  from  which  to  measure  sample  loca¬ 
tions.  The  area  currently  has  few  landmarks 
from  which  to  measure  sample  locations. 

Because  of  the  likelihood  of  encount¬ 
ering  methane  gas  caused  by  the  degradation 
of  organic  material  in  IC  19,  both  a  photo¬ 
ionization  detector  (PID)  and  flame  ionization 
detector  (FID)  will  be  used,  both  for  health 
and  safety  purposes  and  to  screen  vapors  for 
sample  collection.  A  lower  explosive  limit 
(LEL)  meter  will  also  be  used.  Adequate  pre¬ 
cautions  will  be  taken  during  field  activities  to 
prevent  combustion  of  the  methane.  These 
precautions  are  described  in  Appendix  B  to 
this  SAP. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Seven  deep  borings  will  be  drilled  to 
sample  groundwater  upgradient  (Borings  SBl, 
SB14,  and  SB22)  and  downgradient  (Borings 
SB33  SB7,  SB  13,  and  SB27)  of  each  of  the 
disposal  pits.  (Two  IC  21  borings,  B2  and 
B3,  will  also  be  used  to  sample  groundwater 
upgradient  of  the  disposal  pits  in  IC  19.) 
Samples  will  be  analyzed  for  inorganic  species 
and  semivolatile  and  volatile  organic  com¬ 
pounds  to  determine  if  these  compounds  have 


migrated  to  groundwater  from  the  pits.  After 
results  of  the  HydroPunch*  samples  are  evalu¬ 
ated,  two  additional  borings  will  be  drilled 
downgradient  of  the  disposal  pits  and  monitor¬ 
ing  wells  will  be  installed.  The  locations  of 
these  wells  will  be  discussed  with  team  mem¬ 
bers  from  the  Groundwater  OU. 

Magnetometer  and  electromagnetic  sur¬ 
veys  will  be  conducted  at  each  pit  prior  to 
drilling  at  the  location.  If  objects  which  may 
be  buried  drums  are  identified  (see  Section 
4.4),  then  proposed  borings  in  the  area  will 
not  be  drilled  and  trenches  will  be  dug  to 
locate  the  anomally  and  remove  any  buried 
drums.  Soil  samples  will  be  collected  as 
specified  in  Section  4.4.  Standard  operating 
procedures  for  digging  trenches  and  removing 
drums  are  included  in  Appendix  B  to  this 
report. 

Four  to  six  borings  will  be  drilled  to 
about  40  feet  BGS  through  the  center  of  each 
pit  (Figure  5.11-3).  Samples  will  be  collected 
from  within  the  waste  materials  to  characterize 
the  heterogeneous  nature  of  the  wastes,  and  to 
determine  whether  contaminants  have  migrated 
beneath  the  pits.  Samples  analyzed  for  organic 
compounds  will  be  composited  4:1  over 
approximately  10-foot  intervals  in  the  waste  to 
characterize  the  waste.  Discrete  samples  will 
be  collected  from  the  native  soils  about  10  feet 
beneath  the  pits.  The  discrete  sample  yielding 
the  highest  concentration  of  inorganic  constitu¬ 
ents  relative  to  the  constituents  toxicity  will  be 
analyzed  for  soluble  metals  (Section  4.3.2). 

Soil  gas  samples  will  be  collected  from  within 
the  pits  and  from  the  sandy  layers  beneath 
them.  Boring  depths  may  vary  depending  on 
the  bottom  of  the  waste  and  the  decisions  made 
with  the  boring  decision  diagram  (Section  4.4). 
Borings  drilled  through  the  waste  material  will 
be  cased  to  at  least  10  feet  below  the  waste. 
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Borings  SB34  -  SB37  will  be  located 
in  the  Fire  Training  Area  and  Contaminated 
Soils  Holding  Area.  These  borings  are 
intended  to  determine  whether  contaminants 
from  activities  in  those  areas  have  contami¬ 
nated  the  surface  and  subsurface,  and  to 
determine  whether  volatile  contaminants  are 
present  in  the  soil  gas.  Samples  will  be 
collected  to  determine  whether  inorganic 
species,  hydrocarbons,  polycyclic  aromatic 
hydrocarbons  (PAHs),  PCBs,  or  dioxins/furans 
are  present  in  near-surface  soils. 

Hand  auger  HAl  will  be  drilled  in  the 
original  Don  Julio  creekbed  to  determine 
whether  fuels  and  oils  disposed  to  the  creek 
contaminated  the  sediments  and  the  subsurface. 

Surface  scrape  MCI  will  be  collected 
in  the  active  Don  Julio  Creek  west  of  CS  14  to 
determine  whether  the  sediments  in  the  creek 
are  contaminated.  The  sample  will  be  a  5:1 
composite  of  creek  sediments. 

Physical  parameter  samples  will  be 
collected  in  four  soil  types  in  SB  12  to  provide 
information  for  vadose  zone  modeling  and  for 
evaluation  of  remedial  action  alternatives. 
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LOCATION  IN  OU  C 


LEGEND; 

•WM  1C  19  BOUNDARY 

-  LOCATIONS  WITHIN  1C  19 

•■■■■■■a  OTHER  ICs 

- OTHER  LOCATIONS 

-  -  DELINEATED  FROM  GROUND 

PENETRATING  RADAR 


Figure  5.11-1  Potential  Discharge 
Areas  at  1C  19 
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Contaminants  fai  Pit  Material 
(See  Figure  5.11-2  for  additional  information) 
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CS  13 


CS  12 


CONTAMINANTS  IN 
NEAR  SURFACE  SOIL  QAS 
Compound  ppbv 


Carbon  tetrachloride 

0.1 

Chlorofonn 

40 

Methyl  chlorofonn 

4. 

Methylene  chloride 
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PCE 

10 

TCE 
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CONTAMINANTS  IN 

NEAR  SURFACE  SOIL  GAS 

Compound 

ppbv 
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PCE 
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TCE 

40 
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CONTAMINANTS  IN  AIR 

/Cl  1 IV  tJC  ACI  IDC3AeiLfTa% 

\rwUX  RAC ASUKcAnCN  1 9/ 

Compound 

ppbv 
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0.14 
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CONTAMINAN 
NEAR  SURFACE  S 
Compound 
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Carbon  tetrachtorida 
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Methylene  chloride 

PCE 

TCE 

V'inyl  chloride 
Methane 
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CONTAMINANTS  IN  SOIL 

Compound 

tigfkg 
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'  CONTAMINANTS  IN  SOIL 

1  Compound 

HgiTtg 

2-Butanone 

27.000 

2-Hexanone 

4.900 

Acetone 

76.000 

8l5(2-Ethylhexyl)phihaIate  2.200 

Di-N-Butylphthalate 

350 

Methylene  chloride 

150 

Toluene 

1,600 
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CS  11 


CS  10 


Site  Status: 

••  PA/SIt  complete 


CONTAMINANTS  IN 

NEAR  SURFACE  SOIL  GAS 

Compound 

ppbv 

Benzene 

32,000 

Carbon  tetrachlohde 

60 

Chloroform 

2,000 

Methyl  chloroform 

80 

Methylene  chloride 

1,000 

PCE 

4,000 

TCE 

8,000 

\'inyt  chloride 

56,000 

Methane 

4,5% 

CONTAMINANTS  IN 

NEAR  SURFACE  SOIL  GAS 

Compound 

ppbv 

Metfiyi  chloroform 

0.6 

PCE 

3 

TCS 

4 

Methane 

2.6% 

CONTAMINANTS  IN 

NEAR  SURFACE  SOIL  GAS 

Compound 

ppbv 

Carbon  tetrachloride 

0.1 

Methyl  chloroform 

0.4 

TCE 

0.4 

E 
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CONTAMINANTS  IN  SOIL 
Compound  tig^g 


■  ••  - 


mmm 


AINANTS  IN  SOIL 

id 

pgfkg 

26 

2,200 

trachioroethane  19 

16 

.9 

260 

1,100 

yrona 

430 

1hexyl)phthalata  650 

zena 

7,300 

45 

310 

270 

:  chloride 

200 

jiphenytamine 

590 

1,700 

[las 

210 

1,400 

|se  970  mgJkg 

f 

CONTAMINANTS  IN  SOIL 


g-Sutanone 

190 

3,4-Beruu  fluoranthene 

630 

Acetone 

3.700 

1  Bja(2‘Ethyfhaxyl)ph(halat0  330 

Chloroform 

53 

Oi-N-Butylphthaiate 

280 

Oiphenytamine 

190 

Methylwe  chloride 

28 

OHS  Grease  1,000 

mg/kg 

Compound 

pg/kg 

Acetone 

240 

Benzene 

14 

Bi3(2-Ethylhexyl)phthalat0  120 

Chloroform 

140 

Methylene  chloride 

130 

Toluene 

77 

(  z-> 


Source  Areas: 

-  Pits  in  CS  lO-CS  14 

Groundirater  Impacts: 

-  Potential  for  contaminant  migiation  will  be 
evaluated  during  the  RI 

Completed  Evaluated  Pathways: 

-  Air  pathway  from  flux  of  VOCs  to  atmosphere 

Evaluated  Risks: 

-  Health  risks  will  be  evaluated  during  the  RI 
ARARs  Evaluation: 

-  ARARs  evaluation  will  be  completed  during  the  RI 
Uncertainties: 

...  Whether  DNAPLs  are  present 
-.  Whether  sites  are  contributing  to  groundwater 
contamination 

Northern  and  southern  boundaries  ofCS  10,  CS  12, 
CS  13.  CS  14 

-  Presence  of  solid  objects 

-  Presence  of  methane  gas 

..  Groundwater  flow  and  quality 

Volume/Mass  Estimates: 

..  Estimated  volume  of  pit  material: 

CS  10  »  20,415  yd^ 

CSll=  6.840  yd* 

CS12«23J90yd* 

CS13=  8,310  yd* 

CS  14 -21,470  yd* 

~  Mass  will  be  calculated  during  RI 

Recommendations: 

-  Perform  Phase  1  RI 

-  Determine  if  contaminants  in  the  pits  ate 
contributing  to  groundwater  contaminatiDn 

~  Determine  groundwater  flow  and  quality 

-  Determine  contaminant  concentrations  in  soil  gas 

-  Determine  mass  of  contamination 

Revision  dates: 
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TABLE  5.11-1.  SIZE  OF  PITS  AND  TYPES  OF  WASTES  IN  IC  19* 


Site 

Approximate 
Yean  of 
Operation 

Average 
Width  (ft) 

Average 
Length  (ft) 

Average 
Thicknen  of  . 
Fill  Above 
Waste  (ft) 

Estimated  Volume  of 
Pit  Material  (in  ytP) 

Debris  Fill 

Type  of  Material 
in  Waste 

CS  10 

1949-1957 

100 

530 

5 

20,415 

9,815 

Concrete,  asphalt,  debris, 
metal,  glass,  wood, 
plastic,  ceramic,  rubber, 
other  blackened  material. 

CS  11 

1965 

80 

405 

10.8 

6,840 

12,960 

Burned  debris,  wood, 
metal,  plastic,  paper,  oily 
appearance 

CS  12 

1965-1970 

90 

610 

7 

23,590 

14,200 

Burned  debris,  wood, 
metal,  glass,  plastic, 
plexiglass,  sludge 

CS  13 

1969-1971 

87 

600 

8.2 

8,310 

15,850 

Metal,  wood,  plastic, 
rubber,  paper,  glass, 
sludge,  carbonaceous 
material 

CS  14 

1971-1974 

70 

600 

8.2 

21,470 

12,760 

Metal,  glass,  wood,  cloth, 
paper,  plastic,  organic 
debris,  black  runny 
material 

Fire 

Training 

Area 

1977-1982 

25(f 

— 

NA 

NA 

NA 

Fuel  and  oils 

*  Source: 

CH2M  HILL,  1993. 

Diameter  of  circular  pit. 
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TABLE  5.11*2.  PREVIOUS  INVESTIGATIONS  AT  IC  19 


Year, 

Contractor 

Scope  of  Investigation 

Key  Findings 

1985,  McLaren 

Environmental 

Engineers 

Investigation  of  potential  contamination  at 
CSs  10  through  14.  Ground-penetrating 
radar  surveys  were  conducted  at  all  five 
sites,  and  a  total  of  64  borings  were  drilled. 

Samples  were  analyzed  for  VOCs,  SVOCs, 
PCBs,  pesticides,  and  metals.  VOCs, 

SVOCs,  PAHs,  oil  and  grease,  pesticides, 
and  inorganic  species  above  sulMurface 
background  were  detected  in  both  com¬ 
posited  and  discrete  waste  samples  from  all 
five  sites.  PCBs  were  detected  in  samples 
from  CSs  10  and  13;  one  sample  from  CS 

12  contained  dibenzofiiian. 

1987,  Radian 
Corporation 

LandEll  gas  sampling  conducted  as  part  of 
Phase  1  SWAT.  Seventeen  soil  gas  probes 
were  driven  to  depths  between  2  and  8  feet 
BGS. 

VOCs  (including  vinyl  chloride)  was 
detected  in  samples  from  all  five  locations. 
Concentrations  ranged  from  less  than  1  ppbv 
to  56,000  ppbv  from  CS  12.  Methane  gas 
detected  at  percent  level  in  samples  from 

CSs  11,  12,  and  13. 

1989,  Radian 
Corporation 

Basewide  investigation  of  stream  water  and 
sediments  for  potential  organic  and  metal 
contamination. 

Sediment  samples  collected  from  creeks  that 
flow  past  CSs  10  and  13  contained  phenol 
and  oil  and  grease.  However,  these  results 
caimot  definitively  be  associated  with  IC  19. 

1989,  Radian 
Coiporation 

Basewide  investigation  of  surface  soil  vapor 
for  potential  organic  coctamirution.  The 
five  sites  in  IC  19  were  investigated 
together. 

Maximum  HNu*  results  were  100  ppmv; 
maximum  OVA  results  were  205  ppmv. 

Both  high  results  were  in  the  CS  12  area; 
however,  both  were  near  the  ConUminated 
Soils  Holding  Area. 

1992,  CH2M 
HILL 

Phase  n  SWAT  included  collecting  12 
surface  emission  samples  at  CS  12. 

Very  low  levels  of  TCE,  PCE,  methylene 
chloride,  and  carbon  tetrachloride  were 
detected,  as  well  as  methane  at  about  2,000 
ppbv. 

1993,  CH2M 
HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in  OU  C 
through  records  review,  site  visits,  and 
interviews  with  base  persoimel. 

Ongoing, 

Radian 

Corporation 

Groundwater  Sampling  and  Aiudysis 

Program  to  determine  groundwater 
contaminant  concentrations. 

Concentrations  of  TCE,  cis-l,2-DCE,  and 
1,1-DCE  have  been  consistently  reported  in 
samples  from  MW-44S  and  MW-62,  which 
are  1,000  feet  and  500  feet,  respectively, 
south  (downgradient)  of  the  sites  in  IC  19. 

NOTE:  Acronyms  sic  defined  in  the  acronym  list  at  the  beginning  of  this  SAP. 
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TABLE  5.11-3.  DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  CSs  10  THROUGH  14 
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TABLE  5.11-3.  (Condnued) 

DATA  QUALITY  OBJECTIVES  FOR  GROUNDWATER  BENEATH  1C  19 


Flroblan  Statanent 

Groundwater  quality  upgradient  and  downgiadient  of  the  pits  is  unknown.  Contaminants  from  the 
pits  may  have  migrated  to  groundwater. 

Decision  to  be  Made 

•  Determine  groundwater  flow  directions. 

•  Determine  if  the  groundwater  beneath  the  location  is  contamiiuted. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  data  for  groundwater.  Previous  groundwater  flow  and  contaminant  data. 

Bounduies  of  the  Study 

Groundwater  samples  from  the  A  monitoring  zone. 

Decision  Rules 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 
true: 

—  Organic  compounds  or  inorganic  qiecies  above  background  are  ttpoited  in  groundwater 
sanq>le8  downgradient  of  the  location, 

—  Those  suites  of  compounds  or  ^Mcies  are  also  rqx>ited  in  soil  gas  or  soil  beneath  the 
location,  and 

—  Those  compounds  or  species  are  not  npotted  at  lower  concentrations  in  upgradient 
samples. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  speciflcatioos  for  precision  and  accuracy. 

Sam|de  Design 

Borings  SBl,  SB7,  SB13,  SB14,  SB22,  SB27,  and  SB33  will  be  drilled  to  groundwater  upgradient 
and  downgradient  of  the  pits.  Two  monitoring  wells  will  be  installed  at  locations  to  be  determined 
baaed  on  HydroPunch*  results  from  these  borings  and  from  borings  SB2  and  SB3  in  IC  21. 


(Continued) 
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TABLE  5.11-3.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  THE  FIRE  TRAINING  AREA 


Problem  Statement 

Fuels,  oils,  and  fire  suppressi<Mi  nuterials  used  in  fire  training  activities  may  have  contaminated  the 
_ surface  and  subsurface. _ 

Decision  to  be  Made 

•  Determine  if  compounds  used  in  the  Fire  Training  Area  have  contaminated  the  surtiu:e. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  data  for  soil  gas;  Level  m  for  organic  and  inorganic  constituents  in  soil. 

Boundaries  of  the  Study 

Soil  gas  samples  from  i^iproximately  20  feet  BGS;  soil  samples  from  1  foot  to  about  20  feet  BGS. 
Decision  Rules 

•  If  organic  contaminants  are  reported  in  soil  samples,  then  the  soil  has  been  contaminated. 

•  If  inorganic  species  are  reported  above  background  concentrations  in  soil  samples,  then  the 
soil  may  be  contaminated  and  the  decision  process  for  inorganic  qrecies  should  be  applied. 

•  If  VOCs  are  rqmrted  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  has  originated  at  the  Fire  Training  Area. 

_ •  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). _ 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Borings  SB3S-SB37  will  be  drilled  about  100  feet  apart  in  the  center  of  the  Fire  Training  Area. 
Boring  SB34  will  be  drilled  in  the  area  where  fire  trucks  were  driven  (boring  is  also  in  the 
contaminated  Soils  Holding  Area). 


(Continued) 
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TABLE  5.11'3.  (Cootiiiued) 

DATA  QUALITY  OBJECTIVES  FOR  THE  CONTAMINATED  SOILS  HOLDING  AREA 


Problem  Statement 

Contaminants  in  the  soil  at  the  Soils  Holding  Area  may  have  contaminated  the  surface  and 
subsurfKe. 

Decision  to  be  Made 

•  Detennine  if  contaminants  from  the  Soils  Holding  Area  have  contaminated  the  surface. 

•  Determine  if  contaminants  from  the  Soils  Holding  Area  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  m  for  organic  and  inorganic  constituents  in  soil;  Level  n/m  for  soil  gas. 

Boundaries  of  the  Study 

Soil  samples  from  1  to  5  feet  BGS;  soil  gas  samples  from  20  to  40  feet  BGS. 

Decision  Rules 

•  If  organic  contaminants  are  reported  in  surface  or  near-surface  ( <  6  feet  BGS)  soil,  then  the 
soil  has  been  contaminated. 

•  If  inorganic  species  are  reported  above  subsur&ce  background  concentrations  in  soil  samples, 
then  the  soil  may  be  contaminated  and  the  decision  process  for  inorganic  species  should  be 
applied. 

•  If  VOCs  are  reported  in  the  soil  gas  and  if  concentrations  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  DQCs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Borings  SB3A-SB37  will  be  placed  in  dm  contaminated  Soils  Holding  Area. 


(Continued) 
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TABLE  5.11-3.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  THE  CREEK/DRAINAGES  IN  IC  19 


Probkm  Statement 

Contaminants  in  the  cieek/dninages  may  have  contaminated  the  sediments  and  the  subsurface. 
Decision  to  be  Made 

•  Determine  if  organic  or  inorganic  ^>ecies  have  entered  the  creek  sediments. 

•  Determine  the  location  priority. 

biputs  to  the  Decision 

Level  m  data  for  organic  and  inorganic  species  in  soil. 

Boundaries  of  the  Study 

Soil  san^lea  will  be  collected  from  the  creekbed  to  5  feet  below  the  bed. 

Decision  Rule 

•  If  organic  species  are  rq>orted,  sediments  or  soil  are  contaminated. 

•  If  inorganic  species  are  reported  above  background  concentrations,  the  sediments  may  be 
contaminated  and  the  decision  process  for  inorganic  species  should  be  applied. 

•  If  all  data  collected  are  validate,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Anriyticai  data  must  meet  project  specifications  for  precisiem  and  accuracy. 

Sample  Design 

Hand  auger  HAl  will  be  placed  in  the  original  Don  Julio  drainage.  Surface  scrape  MCI  will  be 
placed  in  the  chaiuelized  and  lined  portion  of  Don  Julio  Creek  west  of  CS  14.  Surface  samples 
from  both  locations  will  be  5:1  composites  of  creek  sediments. 


OUCSAr/022S944ka 


5.11-12 


1 12(3)  I  A  I 


IP  1 

IQ 

ILf  I 

10SS8C 


11DAP04 


1 

\  O 


ncsaos  i^GSBOS  I  .  ^ 

13GSB06^  •  I  I  ’2(4)  /  ^ 

\  T  \l2WS802 

\\9>  \ 


140AP02 


13GSB04  \ 

14DAP04  •  ,-^1 

•  V*/ 

13GSB03 


B' 

^  iiwao2 


iK  V":  -  - 


V4SS801 


1‘ 


MWS801 

?E' 


\  1 

\\jj\Al 


13WSB03 


130AP02 

tSSSBOl* 


MCWSOI, 


4.  , 

14SSB02\  13WSB01  \  WCWS02  1  / 

<  A  M  I  III  I  ^ 


14SS804 


14DAP03 


140AP01 


13GSB02 


(*)E 

14WS802 


contaminated 

SOILS  HOLDING 
AREA 


iicwsof 


130AP01  1/ 

)  I  I  A 


11SSB01 


13CWS01 


;4  /I 


12SSB03  \  •ttSSTOS..  110AP01 


®®* 


j  12SSB02 
(2CWS01  / 


12SS804  11DAP03  *' 


FIRE 

TRAINING 

AREA 


lassBorlH^  v\  ^ 

,1  0 

|13GSB0ll  \  '\\0I2WSBO1 


0  \ 

120AP03^ 


13WSB04 


HSS803 


\ 

12SSB02  \\  7  '' 

\\  ^ 


'  8. 

IISSBO^/ 


13wse02 


S04.E  M  FEET 


r  '■ 

/ 

T -  /12DAP05»,\  3./2 

12(1) 

y 


10SS803 


WWS80> 


- - ®nDAP04  10DAP06 


'4'11WS802 


)fta\Ar 

\\  A  \  W 


av^Av 


-  10SS802 


10SS801 


11SSB01 


11D4P01 

'  •'? 

I0AP03  ■ 


A\10WS802 


,  F^iRE 
rajning 

AREA 


A.  / 

i 


LOCATION  IN  OU  C 


\  \\  W  ^  ^  VA*' 

K  fv  'l  M  ®  \0DAP02  \\ 

\\  \  \\  •  '  \A  10DAP01  \  \  \\ 

\\\>  V  \  Y 

\  ^  \  \  V  ''''  ' 

01  \  \  \  \  u  A  \  I 

i',*\  \  tnOAP02  \  \  I 

iisswv*'  '^  /  / 


PRL  )-■- 

9  •;• 


'-'7  1 


••  LEGEND: 


IC  19  BOUNDARY 

LOCATIONS  WITHIN  IC  19 

OTHER  ICs 

OTHER  LOCATIONS 

DELINEATED  FROM  GROUND 
PENETRATING  RADAR 

CROSS-SECTION  TRACE 

PREVIOUS  BORING 

PREVIOUS  SOIL  GAS  SAMPLE 

WASTE  ENCOUNTERED  IN  BORING 


11SS803  BORINGS  IN  WHICH 

CONTAMINANTS  WERE  DETECTED 
'N  samples  are  SHOWN 
IN  BOLD 
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SOURCE-  CH2MHILL,  1993 


Figure  5.11-2  Previous  Sampling 
Locations  at  IC  19 
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PROPOSED  SHALLOW  SOIL  AND 
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PROPOSED  SOIL  GAS  AND  GROUND- 
WATER  SAMPLING  LOCATION 


PROPOSED  SEDIMENT 
SAMPLING  LOCATION 


0  PROPOSED  HAND  AUGER  BORING 

A  PROPOSED  groundwater 

^  MONITORING  WELL  LOCATION 
FROM  OTHER  LOCATIONS 


Figure  5.11-  4  Proposed  Sampling 
Locations  at  IC  19 
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Figure  5.11-7 

Sourc»:  Uclaran  f  nvlronmenlal  Englmmlng  CfOSS  SeCtiOH  With  Positive  Analytical  ReSUltS 
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Figure  5.11-8 

Sourc0:  UcLtmn  Envlronmen,.!  Engineering  CrOSS  SOCtiOn  With  Positive  Analytical  ReSUltS 
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ModSWSO  15/5030,  SW8310. 
SWnil/SWOOlO*. 
SWI311/SW7060I, 
SWI3n/SW7471». 
SW1311/SW7740* 


•  4:1  composite  samples.  Samples  will  be  collected  over  interval  spcciHed  and  composited  for  analysis.  Inorganic  samples  (not  composited)  will  be  collected 
at  bottom  of  interval. 

^  SB28  and  SB30  only. 

'  For  SW8240  analytes. 

*  SBI8  and  SBI9  only. 
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TABLE  5.11-5.  SAMPLING  AND  FIELD  SPECUICATIONS  FOR  IC  19 


Boring/Location  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

Hand  Auger 

HAl 

363.100  N,  2,168,100  E 

13'S.  150'E 

5 

Borings 

SBl 

Southwest  comer  of  Bldg.  1088 

ll'N,  228'W 

100 

SB2 

363,700  N.  2,167.  500  E 

69'S.  24'W 

45 

SB3 

363.700  N.  2,167.500  E 

176'S,  12'W 

45 

SB4 

363,200  N.  2.167,550  E 

226'N,  72'W 

45 

SB5 

363,200  N.  2.167,550  E 

113'N.  75'W 

45 

SB6 

363,200  N.  2.167,550  E 

7’S.  86'W 

45 

SB7 

363,200  N.  2,167,550  E 

9rS.  77'W 

100 

SB8 

363,700  N,  2,167,500  E 

116'S.  130'E 

45 

SB9 

363.700  N.  2,167,500  E 

232'S.  133'E 

45 

SBIO 

363,200  N,  2,167,550  E 

165'N,  99'E 

45 

SBll 

363,200  N.  2,167.550  E 

79'N.  114'E 

45 

SB12 

363.200  N,  2,167.550  E 

45'S.  150'E 

45 

SB13 

363,200  N.  2.167,550  E 

160'S,  127'E 

100 

SB  14 

363,700  N.  2,167,000  E 

39’N,  206’W 

100 

SB15 

363.700  N.  2,167,750  E 

69'S,  24'E 

45 

SB16 

363.700  N.  2.167.750  E 

180'S,  20'E 

45 

SB17 

363,700  N,  2.167.750  E 

270'S,  59'W 

45 

SB18 

363,100  N,  2,168,100  E 

230'N,  254’W 

45 

SB19 

363,100  N.  2,168.100  E 

133'N,  273'W 

45 

SB20 

363.100  N.  2.168,100  E 

72'N.  217’W 

45 

SB21 

363,100  N.  2,168.100  E 

84'S,  232'W 

100 

SB22 

363,700  N.  2,168.000  E 

4’N.  3’W 

100 

SB23 

363,700  N.  2.167,000  E 

i82'S,  2rw 

45 

SB24 

363.500N.  2.168,000  E 

88'S,  9'E 

45 

SB25 

363.100  N,  2.168,100  E 

304'N,41’W 

45 

SB26 

363,100  N,  2,168,100  E 

225'N,  27'W 

45 

SB27 

363,100  N.  2.168,100  E 

95'N,  36'W 

100 

SB28 

363.700  N,  2,168,000  E 

22’S.  128’E 

45 

SB29 

363,700  N.  2,168,000  E 

86’S,  160'E 

45 

SB30 

363,500  N,  2.168,000  E 

187'N,  186'E 

45 

SB31 

363,500  N.  2, 168,000  E 

46’S,  229'E 

45 

SB32 

363,100  N,  2.168,100  E 

264’N,  130'E 

45 

SB33 

363,100  N.  2.168.100  E 

153’N.  132'E 

100 

SB34 

363,700  N.  2.167,750  E 

195'S.  148'E 

45 

SB35 

363,300  N,  2.168,000  E 

62 'N.  63 'W 

45 

SB36 

363,300  N.  2,168.000  E 

25’S,  90'W 

45 

SB37 

363,300  N,  2.168,000  E 

13'S,  O’E 

45 

Surfec? 

363,200  N,  2.167.550  E 

226'S,  225'W 

0.25 
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5.12  .  Kdd  Sampling  Plan  for  Investigation 

Cluster  (IQ  20  (Potential  Release 

Location  [PRL]  9,  PRL  S-46,  PRL 

66D,  and  PRL  LrTD) 

Investigation  Cluster  20  comprises 
PRL  9,  PRL  S-46,  PRL  66D,  and  a  section  of 
the  Industrial  Wastewater  Line  (IWL)  (PRL 
L-7D)  (Figure  5.12-1).  The  IC  is  in  the 
northeastern  portion  of  Operable  Unit  (OU)  C. 

Potential  Release  Location  9  was 
reported  to  be  a  bum  debris  burial  pit.  Aerial 
photographs  show  piles  of  soil  and  construc¬ 
tion  rubble,  which  were  verified  by  McLaren 
in  a  1985  site  visit  (McLaren,  1986b).  No 
information  is  available  about  the  quantity  and 
types  of  waste  disposed  at  the  location.  Pre¬ 
vious  investigations  yielded  no  evidence  that 
PRL  9  was  a  burial  pit.  A  ground  penetrating 
radar  (GPR)  survey  was  unsuccessful  in 
locating  burial  pit  boundaries. 

Potential  Release  Location  66D 
includes  the  drainage  area  directly  west  of  two 
hush  houses  (Building  7602  and  7604)  and  two 
test  stands  (Building  774).  The  location 
extends  to  approximately  150  fe^  west  of  the 
buildings.  The  test  stands  in  Building  774  are 
first  visible  in  a  1972  aerial  photograph;  the 
hush  houses  are  visible  after  1985  (7604  in 
1986,  7602  in  1987).  Prior  to  installation  of 
the  IWL  in  1988,  PRL  66D  received  all  the 
drainage  from  testing  and  maintenance  opera¬ 
tions  in  the  test  stands. 

The  IWL  at  PRL  L-7D  is  approxi¬ 
mately  1,250  feet  long  and  carries  liquid  waste 
from  OU  D  and  from  the  test  stands  and  hush 
houses  to  the  Industrial  Wastewater  Treatment 
Plant  (IWTP).  Wastewater  is  collected  in  two 
small  sumps  near  the  west  side  of  each  test 
stand  in  Building  774  and  is  released  by 
gravity  flow  to  the  IWL.  The  location  of  lines 


connecting  the  sumps  at  Building  774  and 
connecting  Buildings  7600,  7601,  7602,  and 
7604  to  the  IWL  are  not  known.  Flow  in  this 
section  of  the  IWL  is  assisted  by  two  lift 
stations.  A  small  sump  is  located  southwest  of 
Building  774  (CH2M  HILL,  1993);  it  receives 
liquids  from  Building  774  and  drains  to  the 
IWL.  This  section  of  the  IWL  has  never  been 
inspected.  It  is  scheduled  for  inspection  in 
1994. 

Potential  Release  Location  S-46  is 
located  in  the  northernmost  portion  of  IC  20. 
Two  hush  houses  (Buildings  1600  and  7601) 
and  Taxi  Lane  7807  partially  cover  the 
location.  Prior  to  constmaion  of  the  two  hush 
houses  in  1989,  six  borings  were  drilled  and 
sampled  by  McClellan  Air  Force  Base  (AFB) 
Environmental  Management  (EM).  Analytical 
results  indicated  low  levels  of  benzene, 
toluene,  ethylbenzene,  and  xylene  (BTEX) 
were  present  in  soils  from  1  to  15  feet  below 
ground  surface  (BGS).  Arsenic,  cadmium, 
copper,  mercury,  lead,  selenium,  and  thallium 
were  reported  above  subsurface  background 
values. 

Previous  investigations  conducted  at  IC 
20  are  summarized  in  Table  5.12-1. 

5.12.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
phase  of  the  Remedial  Investigation  (RI)  at  IC 
20  are  shown  on  Table  5. 12-2. 

5.12.2  Sampling  Plan 

Proposed  boring  locations  are  shown  in 
Figure  5.12-2.  Overlay  A  shows  the  locations 
of  previous  borings  at  IC  20.  Potential  con¬ 
taminants  of  concern  and  the  sampling  and 
analysis  matrix  for  IC  20  are  shown  in  Table 
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5.12-3;  field  specifications  for  sampling 
locations  are  mcluded  in  Table  5. 12-4. 


nants  have  entered  the  ditches  in  runoff  from 
the  test  stands  and  hush  houses. 


Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Sixteen  borings  (SBl,  SB3-SB17)  will 
be  drilled  and  sampled  along  the  IWL  to 
identify  areas  where  leaks  in  the  IWL  may 
have  contaminated  the  subsurface.  Because 
the  IWL  in  IC  20  has  never  been  inspected  or 
tested,  borings  will  be  placed  at  the  lift  stations 
and  at  lOQ-foot  intervals. 

Borings  SB2,  SB4,  SB21,  and  SB22 
through  SB31  will  be  drilled  between  the  hush 
houses  near  PRL  S-46  and  PRL  66D  and 
sampled  to  determine  if  soil  and/or  soil  gas 
contamination  is  present  at  the  location. 

Five  hand  augers  (HA2-HA6)  will  be 
drilled  in  the  open  drainage  areas  (topographic 
lows)  of  PRL  66D  to  determine  if  surface  and 
shallow  soils  are  contaminated. 

Boring  SB2  will  be  drilled  and 
sampled  near  the  sumps  that  collect  wastewater 
from  Building  774.  Analytical  results  from 
these  samples  will  indicate  if  leaks  in  the 
sumps  and/or  drainage  from  the  buildings  has 
contaminated  PRL  66D. 

Four  borings  (SB  18  through  SB20) 
will  be  drilled  and  sampled  approximately  100 
feet  apart  through  the  center  of  PRL  9.  Both 
soil  and  soil  gas  samples  will  be  collected  from 
these  borings  to  determine  if  any  waste 
materials  were  buried  at  PRL  9  and  if  these 
materials  have  contaminated  the  subsurface. 

Six  hand  augers  (HAl,  HA7-HA10)) 
will  be  drilled  and  sampled  in  the  drainage 
ditches  at  1C  20  to  determine  if  any  contami- 
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TABLE  5.12>1.  PREVIOUS  INVESTIGATIONS  AT  IC  20 


Year,  Contractor 

Scope  of  InTcstigation 

Key  Findings 

1985.  McLaren 

Envinmmental 

Engineering 

Investigation  of  potential  contamination 
at  PRL  9.  Four  deep  borings,  two  waste 
sample  borings,  and  one  cased  waste 
sample  boring  were  placed.  A  GPR 
survey  was  also  conducted. 

Buried  waste  was  not  encountered. 

GPR  survey  was  unsuccessful  at  locating 
burial  pit  boimdaries.  The  only  sample 
collected  r^rted  toluene  at  17  /ig/kg  at 

31  feetBGS. 

1988,  McQeUan 

AFB  EM 

Investigation  of  potential  contamination 
at  PRL  S-46.  Six  borings  were  drilled. 

Samples  collected  contained  <  44 
mg/kg  xylenes,  <  26  mg/kg  toluene, 

<  12  mg/kg  ethylbenzene,  and 
inorganic  concentrations  above 
subsurface  background. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in  OU 

C  through  records  review,  site  visits, 
and  interviews  with  base  personnel. 

1993,  Jacobs 
Engineering  Group 

Investigaiton  of  the  IWL. 

Rated  the  section  of  the  line  between 
MH-4K  and  Building  774  as  having  a 
moderate  potential  for  leakage. 

NOTE:  All  acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.12-2.  DATA  QUALITY  OBJECTIVES  FOR  FRL  9 


Problem  Statement 


Hazardous  waste  may  have  been  disposed  into  the  pit  at  PRL  9. 


Decision  to  be  Made 

•  Deteroime  if  the  burial  pit  exists. 

•  Determine  contamiiuuits  are  present  in  the  pit. 

•  Determine  the  location  priority. 


Inputs  to  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  III  for  SVOCs,  TPH,  and  inorganics  in  soils. 


Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  approximately  20  to  40  feet  BGS.  Subsurface  soil  samples 
will  be  collected  from  10  feet  BGS  within  the  boundaries  of  PRL  9. 


Decision  Rule 

•  If  physical  evidence  of  waste  or  disturbed  soil  is  found,  together  with  positive  analytical  data, 
then  the  location  was  used  as  a  burial  pit. 

•  If  suites  of  VOCs  reported  in  soil  gas  surrounding  the  pit  are  similar  to  suites  of  VOCs 
reported  in  soil  gas  from  within  the  pit.  and  if  concentrations  decrease  with  distance  from  the 
pit  horizontally,  then  the  VOC  contamination  most  likely  originates  at  the  pit. 

•  If  organic  compounds  are  reported  in  soil  sanqiles,  then  the  subsurface  is  contaminated. 

•  If  inorganics  are  r^rted  above  subsurface  background  concentrations  in  soil  samples,  then 
inorganic  contamination  may  exist  and  the  decision  process  for  inorganic  species  should  be 
applied. 

•  If  data  collected  are  validated,  then  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncotainty 

Aiulytical  data  must  meet  project  qiecifications  for  precision  and  accuracy. 


Sample  Design 

Borings  SB18-SB20  will  be  drilled  at  100-foot  intervals  through  the  center  of  PRL  9. 


(Contbued) 
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TABLE  5.12-2.  (Continiied) 

DATA  QUALITY  OBJECTIVES  FOR  FRL  66D  AND  FRL  S45 


Problan  Statement 

ConUminents  may  have  filled  or  washed  onto  the  suifice,  and/or  drained  into  the  subsurface  at 
PRL  66D  and  PRL  S-46. 


Dedsioa  to  be  Made 

•  Determine  if  the  surface  and/or  subsurface  has  been  contaminated  by  materials  that  have 
drained  from  the  nearby  hush  houses  and  test  stands. 

•  Determine  if  sumps  west  of  the  buildings  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  soil  gas;  Level  III  for  SVOCs,  TPH,  and  inorganic  q>ecies  in  soil. 
Boundaries  of  the  Study 

Soil  gas  sasc^les  will  be  collected  from  approximately  20  to  40  feet  BGS.  Soil  sanq>Ies  will  be 
collected  at  surf^e  to  10  feet  BGS. 


Decision  Rule 

•  If  organic  con^munds  are  r^rted  in  soil  samples,  then  the  surfKe  and/or  subsurface  has 
most  likely  been  contaminated  by  drainage  from  test  stands  and  hush  houses  or  leaks  in  the 
sumps. 

•  If  inorganic  species  are  reported  above  background  concentrations,  then  inorganic  contamina¬ 
tion  may  exist  and  the  decision  process  for  inorganic  species  should  be  applied. 

•  If  suites  of  VOCs  reported  in  soil  gas  surrounding  the  test  cells  and  bush  houses  are  similar  to 
suites  of  VOCs  rqwrted  in  soil  gas  adjacent  to  the  sun^,  and  if  concentrations  decrease  with 
distance  from  the  sumps  horizontally,  then  VOC  contamination  most  likely  originates  at  the 
sump. 

•  If  all  data  collected  are  validated,  then  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

In  PRL  66D,  borings  SB4,  SB21,  aird  SB22  will  be  drilled  between  the  bush  houses;  boring  SB2 

will  be  drilled  near  the  sumps;  hand  augers  HA2-HA6  will  be  drilled  in  the  open  drainage  areas. 

In  PRL  S-46,  borings  SBIO,  SB13,  and  SB17  will  be  drilled  to  characterize  any  surface  and 

subsurface  contamination. 


(Continued) 
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TABLE  S.12'2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  PRL  L-7D 


Problem  Sutement 


Wastewater  carried  in  the  IWL  (PRL  L-7D)  may  have  leaked  and  contaminated  die  subsurface. 


Decision  to  be  Made 

•  Determine  if  leaks  in  the  IWL  (PRL  L-7D)  and/or  the  sump  and  lift  stations  have 
ccmtaminated  the  soil  gas. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  n/m  for  VOCs  in  soil  gas. 


Boundaries  of  the  Study 

Soil  gas  samples  from  i^roximately  20  to  40  feet  BGS. 


Decision  Rule 

•  If  VOCs  are  r^rted  in  soil  gas  al<Mig  the  IWL,  and  if  concentrations  decrease  with  distance 
from  the  line  horizontally,  then  VOC  contamination  most  likely  originates  at  the  IWL. 

•  If  all  dau  collected  are  validated,  dien  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  speciftcations  for  precision  and  accuracy. 


Sample  Design 

Boring  SBl  is  located  next  to  a  sump  along  the  IWL  connector  line.  Borings  SB3  and  SB8  are 
located  next  to  lift  stations.  Borings  SB4-SB16  are  located  at  approximately  KXVfoot  intervals 
and/or  next  to  IWL  oudets  from  buildings. 


(Continued) 


OtX3AP/022S940k* 


5.12-7 


TABLE  5.12-2.  (Continiied) 

DATA  QUALITY  OBJECTIVES  FOR  DRAINAGE  DITCHES  IN  IC  20 
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varloy  A.  Previous  Figure  5.12*2  Proposed  Sampling  Locations  in  1C  20 
damping  Locations 
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TABLE  5.12-3.  SAMPLING  AND  ANALYSIS  MATRIX  FOR  IC  20 
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(Continued) 


TABLE  5.12-4.  SAMPLING  AND  FIELD  SPECIFICATIONS  FOR  IC  20 


► 

I 


Boring/Location 

Name 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Hand  Augers 

HAl 

Northwest  comer  of  Bldg.  774 

228'S,  44'W 

5 

HA2 

Southwest  comer  of  Bldg.  774 

i9'N,  srw 

5 

HA3 

Northwest  comer  of  Bldg.  774 

38'S,  80’W 

5 

HA4 

Northwest  comer  of  Bldg.  7604  (main  portion) 

29'S,  40'W 

5 

HAS 

Southwest  comer  of  Bldg.  7602  (main  portion) 

12'S,  95'W 

5 

HA6 

Northwest  comer  of  Bldg.  7602  (main  portion) 

12'S,  29'W 

5 

HA7 

Northwest  comer  of  Bldg.  774 

240'N,  309'E 

5 

HAS 

Northwest  comer  of  Bldg.  774 

794'N,  292'E 

5 

HA9 

Northwest  comer  of  Bldg.  774 

I'N,  157'W 

5 

HAIO 

Northwest  comer  of  Bldg.  774 

178'S,  i6rw 

5 

Borings 

SBl 

Northwest  comer  of  Bldg.  774 

180'S,  30'W 

45 

SB2 

Northwest  comer  of  aldg.  774 

62'S,  13'W 

45 

SB3 

Northwest  comer  of  Bldg.  774 

19'N,  87'W 

45 

SB4 

Northwest  comer  of  Bldg.  7602  (main  portion) 

135'S,  S3'E 

45 

SBS 

Northwest  comer  of  Bldg.  774 

119'N,  93’W 

45 

SB6 

Northwest  comer  of  Bldg.  7604  (main  portion) 

24'N,  98'W 

45 

SB7 

Northwest  comer  of  Bldg.  7602  (main  portion) 

76'S,  103'W 

45 

SBS 

Northwest  comer  of  Bldg.  7602  (main  portion) 

25'N,  106'W 

45 

SB9 

Northwest  comer  of  Bldg.  7602  (main  portion) 

74'N,  126'W 

45 

SBIO 

Southwest  comer  of  Bldg.  7601  (main  portion) 

27'S,  17'E 

45 

SBll 

Southwest  comer  of  Bldg.  7601  (main  portion) 

18'S,  77'W 

45 

SB12 

Northwest  comer  of  Bldg.  7601  (main  portion) 

17'S,  78'W 

45 

SB13 

Northwest  comer  of  Bldg.  7601  (main  portion) 

20'N,  13'E 

45 

SB  14 

Northwest  comer  of  Bldg.  7601  (main  portion) 

82'N,  77'W 

45 

SBIS 

Southwest  comer  of  Bldg.  7600  (main  portion) 

3rN,  78'W 

45 

SB16 

Northwest  comer  of  Bldg.  7600  (main  portion) 

27'N,  77'W 

45 

SB17 

Northwest  comer  of  Bldg.  7600  (main  porticm) 

19'N,  13'E 

45 

SBIS 

Northwest  comer  of  Bldg.  774 

142'S,  230'W 

45 

SB19 

Northwest  comer  of  Bldg.  799 

18'N,  249'W 

45 

SB20 

Northwest  comer  of  Bldg.  774 

57'N,  197'W 

45 

SB21 

Northwest  comer  of  Bldg.  799 

120'N,  166'W 

45 

SB22 

Northwest  comer  of  Bldg.  7602  (main  portion) 

19'N,  16'E 

45 

5.13  Field  Sampling  Plan  for  Investigation 
Cluster  (IQ  21  (Confirmed  Site 
[CS]  7,  Potential  Release  Location 
[PRL]  8,  the  Small  Arms  Firing 
Range,  and  Tanks  7Ci  and  712) 

Investigation  Cluster  21  comprises  CS 
7,  PRL  8,  the  abandoned  underground  storage 
tank  (UST)  at  Building  712,  the  location  of  a 
removed  UST  at  Building  701,  and  the  Small 
Anns  Firing  Range  north  of  Building  712 
(Figure  S.13-1).  The  IC  is  located  in  the 
northern  portion  of  Operable  Unit  (OU)  C.  A 
site  summary  figure  (Figure  S.13-2)  illustrates 
what  is  known  about  the  site. 

Confirmed  Site  7  was  used  as  a  landfill 
or  burial  pit  from  about  1966  to  about  the  mid- 
1970s.  The  site  is  reported  to  have  been  used 
as  an  industrial  sludge  and  burning  pit,  and  as 
a  sludge  and  oil  pit  (CH2M  HILL,  1993). 
Wastes  found  in  the  landfill  during  previous 
investigations  include  plastic,  paper,  metal, 
cloth,  and  wood.  Much  of  the  waste  was  un- 
bumed.  The  landfill  also  reportedly  received 
sludge  from  the  Industrial  Wastewater  Treat¬ 
ment  Plant  (IWTP),  drums  of  solvents, 
cyanide,  medical  supplies,  and  batteries;  both 
wet  and  dry  waste  streams  were  added  to  the 
landfill.  Although  the  southern  boundary  of 
the  landfill  has  been  determined,  the  northern 
boundary  has  not. 

Potential  Release  Location  8  is  the 
base  landfill,  a  1.5-acre,  unlined  Class  II-l 
landfill  that  operated  between  1974  and  1981 
(CH2M  HILL,  1993).  Wastes  were  put  into  a 
trench  that  was  originally  about  435  feet  long, 
135  feet  wide,  and  30  to  40  feet  deq>.  Berms 
10  to  50  feet  high  lined  the  trench’s  east  and 
west  sides.  Waste  was  put  into  the  trench 
from  the  north  and  south;  as  more  waste  was 
added,  a  hole  or  pit  was  gradually  created  near 
the  center  of  the  landfill  in  the  middle  of  the 


waste  mounds.  In  1978,  the  pit  was  about  120 
feet  long,  100  feet  wide,  and  30  feet  deep;  by 
1984,  the  pit  had  been  reduced  to  approximate¬ 
ly  70  feet  long.  Rainwater  that  collected  in 
this  pit  may  have  served  as  a  driving  force  for 
contaminant  migration.  This  pit  was  filled 
with  imported  soil  and  covered  with  concrete 
slabs  and  a  3-foot  thick  cover  layer  of  soil  in 
1988. 

The  landfill  may  have  received  any 
wastes  generated  on  base  during  its  operational 
life.  As  much  as  one  third  of  the  material  put 
in  the  landfill  between  1974  and  1977  may 
have  been  dewatered  industrial  sludge  (CH2M 
HILL,  1993).  An  estimated  40,000  cubic 
yards  of  waste  and  12,600  cubic  yards  of 
sludge  were  placed  in  the  landfill. 

A  ditch  directly  south  of  the  landfill 
was  used  during  the  early  1980s  for  the  igni¬ 
tion  and  burning  of  chafe  canisters,  which 
were  filled  with  aluminum  shavi.  "s  (CH2M 
HILL,  1993). 

The  Small  Arms  Firing  Range  is 
located  northeast  of  Building  712.  It  is 
approximately  300  feet  wide  by  1(X)  feet  long, 
and  backed  by  a  large  berm.  According  to 
aerial  photographs,  the  range  has  been  there 
since  before  1964.  Surface  water  runoff  is 
collected  in  a  stormwater  catchment  basin  in 
front  of  the  backstop  and  discharged  west  to 
Don  Julio  Creek.  The  range  has  been  included 
in  this  SAP,  even  though  the  backstop  is 
outside  OU  C,  because  of  regulatory  agency 
concern  about  possible  contamination. 

Tank  701  was  located  at  Building  701, 
west  of  CS  7.  This  250-gaiion  diesel  tank  was 
installed  in  1954  and  removed  in  1990.  Tank 
712  is  a  300-gallon  diesel  tank  at  Building  712 
that  was  installed  in  1943  and  abandoned  in 
place  in  1984. 
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Previous  investigations  of  IC  21  are 
summarized  in  Table  5.13-1. 

5.13.1  Data  Quality  Objectives 

Data  quality  objectives  for  IC  21  are 
shown  on  Table  5.13-2. 

5.13.2  Samiding  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.13-3;  previous  sampling  locations 
are  shown  on  Overlay  A,  including  those  used 
to  construct  cross  sections  through  the  area. 
Cross  sections  of  CS  7  and  PRL  8  (Figures 

5.13- 4  and  5.13-5)  were  used  to  target  litho¬ 
logic  layers  for  sample  collection.  Potential 
contaminants  of  concern  and  the  sampling  and 
analytical  matrix  for  IC  21  are  shown  in  Table 

5.13- 3;  field  specifications  for  sampling 
locations  are  included  in  Table  5.13-4. 

Because  of  the  likelihood  of  encoun¬ 
tering  methane  gas  at  CS  7  and  PRL  8,  both  a 
photoionization  detector  (PID)  and  a  flame 
ionization  detector  (FID)  will  be  used  both  for 
health  and  safety  purposes  and  to  screen 
vapors  for  sample  collection.  A  Lower  Explo¬ 
sive  Limit  (LEL)  meter  will  also  be  used. 
Adequate  precautions  will  be  taken  during  field 
activities  to  prevent  combustion  of  methane; 
see  Appendix  B  to  this  SAP. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

Borings  SBl,  SB2,  and  SB3  will  be 
groundwater  monitoring  wells  placed  north  and 
south  of  CS  7  and  PRL  8  to  determine  both 
groundwater  flow  directions  and  whether  con¬ 
taminants  (including  inorganic  species  and 
semivolatile  and  volatile  organic  compounds) 
from  either  location  have  migrated  to  ground- 
water.  A  HydroPunch*  sample  will  be 


collected  in  boring  SB  14  to  determine  water 
quality  north  of  PRL  8.  Groundwater  flow 
directions  and  groundwater  quality  in  this 
portion  of  OU  C  are  currently  uncertain. 
Monitoring  well  data  will  support  the  Ground- 
water  OU  RI/FS.  All  three  wells  will  be 
screened  in  the  A  monitoring  zone. 

Magnetometer  and  electromagnetic 
surveys  will  be  conducted  at  CS  7  and  PRL  8 
prior  to  drilling  at  the  location.  If  objects 
which  may  be  buried  drums  are  identified  (see 
Section  4.4),  then  proposed  borings  in  the  area 
will  not  be  drilled  and  trenches  will  be  dug  to 
locate  the  anomally  and  remove  any  buried 
drums.  Soil  samples  will  be  collected  as 
specified  in  Section  4.4.  Standard  operating 
procedures  for  digging  trenches  and  removing 
drums  are  included  in  Appendix  B  to  this 
report. 

Soil  borings  SB4  through  SB7  (CS  7) 
and  SB8  through  SB  13  (PRL  8)  will  character¬ 
ize  the  heterogenous  nature  of  the  wastes,  and 
will  determine  whether  contaminants  in  those 
wastes  have  migrated  beneath  the  pit  and 
landfill.  Borings  will  be  placed  about  100  feet 
apart.  Samples  analyzed  for  organic  com¬ 
pounds  will  be  composited  4:1  over  approxi¬ 
mately  10-foot  intervals  in  the  pit  material  to 
characterize  the  contaminants.  Discrete  samp¬ 
les  will  be  collected  from  the  native  soils  about 
10  feet  beneath  the  pit  and  landfill.  The  dis¬ 
crete  sample  yielding  the  highest  concentration 
of  inorganic  constituents  relative  to  the  constit¬ 
uents  toxicity  will  be  analyzed  for  soluble 
metals  (Section  4.3.2).  Soil  gas  samples  will 
be  collected  from  within  the  landfills  them¬ 
selves,  as  well  as  from  sandy  layers  beneath 
them.  Boring  depths  may  vary  depending  on 
the  depth  of  the  bottom  of  the  waste  and  the 
decisions  made  with  the  boring  decision 
diagram  (Section  4.4).  Borings  drilled,  through 
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waste  material  will  be  cased  to  at  least  10  feet 
below  the  bottom  of  the  pits. 

Three  hand  augers  (HA6-HA8)  will  be 
drilled  in  the  ditch  south  of  PRL  8  and  anal¬ 
yzed  by  SW6010  to  determine  whether  con¬ 
taminants  (aluminum)  from  the  burned  chafe 
canisters  have  contaminated  sediments. 

At  the  small  arms  firing  range,  five 
trenches  will  be  dug  with  a  backhoe  at  the  base 
of  the  backstop  and  where  soil  from  the  back¬ 
stop  may  have  been  spread.  Contaminants  of 
concern  include  total  and  soluble  copper  and 
lead  (from  the  bullets)  and  semivolatile  organic 
con^xiunds  (SVOCs)  (SVOCs  have  been  re¬ 
ported  in  soil  from  firing  ranges  at  other 
Department  of  Defense  facilities).  Soils  from 
sample  locations  HAl  and  HAS  will  be  collect¬ 
ed  at  the  surface  and  3  feet  BGS.  Samples 
from  HA2  through  HA4  will  be  collected  with¬ 
in  the  first  3  inches  of  the  backstop  and  3  feet 
into  the  backstop  (horizontally).  Samples  will 
be  composited  5:1  from  within  the  backhoe 
bucket.  Bullets  will  be  removed  from  the 
sample  with  a  sieve. 

Samples  (MSI  and  MC2)  will  be  col¬ 
lected  from  the  stormwater  catchment  basin  in 
front  of  the  firing  range  backstop  and  from  the 
creek  west  of  IC  21  to  determine  if  contami¬ 
nants  from  the  firing  range  have  migrated  to 
the  basin  and  creek.  The  creek  sample  (com¬ 
posited  5:1)  will  be  collected  at  the  outfall 
location  of  the  storm  drain  line. 

Surface  scrape  MCI  will  be  collected 
in  the  lined  creek  west  of  IC  21  to  determine 
whether  creek  sediments  are  contaminated  with 
petroleum  hydrocarbons,  inorganic  spiecies, 
and/or  SVOCs.  The  sample  will  be  com¬ 
posited  5:1. 


One  boring  each  will  be  placed  at  the 
tank  locations  at  Buildings  701  (Boring  SB15) 
and  712  (Boring  SB  16),  to  determine  whether 
leaks  from  the  tanks  have  contaminated  the 
soil  or  soil  gas.  Tank  locations  will  be 
confirmed  through  a  record  search  of  Civil 
Engineering  (CE)  construction  diagrams.  If 
the  CE  search  is  unsuccessful,  a  geophysical 
(magnetic  and  electromagnetic)  survey  will  be 
conducted  at  Tank  712  (abandoned  in  place). 

Physical  parameter  samples  will  be 
collected  from  three  different  soil  types  in  SB3 
and  SB  14  to  provide  information  for  vadose 
zone  modeling  and  for  evaluation  of  remedial 
action  alternatives. 
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ABANDONED  MOMITORKir;  WEI  L 


CONTAMINANTS  IN 
PIT  MATERIAL 


Compound 

2-Butanone 

2-Hexanone 

2.6*Dlnltn>toluene 

4-M«lhylphenol 

Acotone 

PCB  (Arodor  1254) 

Bis(2-Eihylhexyl)phthalato 

Butylbonzylphthsjate 

CN^bonzona 

Chlofofomi 

Dielhylphihalata 

Di-N-Butylplilhalate 

Ethylbonzane 

N-Nitrosodiphanylamine 

Pbenanthrene 

Phond 

Tduone 

Total  Xylones 


CS7 


Ot&Graaso 

W  0  • 


3.400fng4<g| 


Current  Water  Table 
Former  Water  Table 
SarxySilt 
Clay/Hardpan 
Rt  Material 

Diaeolved  Contamination 
Son  Qas  Contamination 
Soil  Contaminalion 


Tablea  show  maximum 
ooncentratlons  detected 
in  medhjm  for  each  sita 


Qroundwater  data  are 
the  most  recent  avadable 


MW  MW 
188  190 


SMEAR 
ZONE  80 


-x-rv-’-c 


.  -r  -  -  ••* 

^  .*-•>>>  »  r*W.c jk"  li- 


■  «  V<v --— T  - 

|«\a4^ 


CONTAMINANTS  IN  SOIL 

Compound 

ug/kg 

2-Butanone 

1.600 

2-Hexanone 

260 

4-Methyl-2-pentanone 

210 

Acetone 

4,400 

Benzene 

17 

Chloroform 

20 

Methylerte  chloride 

220 

Toiuena 

170 

Total  Xylenes 

50 

OHS  Grease  900mg4(g 

■m 


'■a: 


•W •■<■■'  .'-■  -•  ■■■AV- 

I  -  •  ♦  .'•k-  »  V'^  -•  *1  ■  .  .  -,  -  ■ 

'  L  •'..  ,  U'-V'.  V*  ^  ''*r^ 

w«-  x:  .  .  f-  <  '  ^  »•'.-'  -•  »'  < 


■  •  1. 

■  r-W***  ^ 


I 


CONTAMINANTS  IN 

QROUNDWATER  (1980) 

Compound 

PSA. 

1.1,1-TCA 

2.4 

1.1-DCA 

1.4 

1,2-OCA 

12 

1,2-OCE 

7.8 

Bis(2-Elhylhexyl)phthalaie 

15 

Chlorofdtm 

18 

TCE 

19 

Trans, 1-2-OCE 

0.6 

CONTAMINANTS  IN 
GROUNDWATER  (1993) 
Compound  ttgfL 


TCE  1.0 

Titehtorofluotomethane  3.7 


/^'yy 


zu  ^>:- 


,•  V:Si^ 


CONTAI 

Compoi 


2-Butanc 

Acetone 

Benzerte 

Benzo(a' 

Tduene 

Tmns-l.! 

Metal  (T< 


Araenic 


'•v'l.'v''-'' ■.‘.•'.r 


-  .  .  - -  . 

_ _ _  'S5J  -irti'-'.-  - 


■e**T  't  ■  *i-  Vr  T-^  i  I 


CONTAMINANT 

QROUNDWATER 

Compound 


PCE 

TCE 


*.  4*».  •  4^'  V?;  •  -”>-»•.••  '  »sr -  »v-i  -  •  O  •'«*;*•  » 


HORIZONTAL  SCALE  IN  FEET 


^TAMINANTS  IN 
iURFACE  SOIL  GAS 
ind  ppbv 

A  10,000 

2.000 
7,000 
800 

jrde  120,000 


PRL8 


CONTAMINANTS  IN 
LANDFILL  MATERIAL 


CONTAMINANTS  IN  AIR 

(FLUX  MEASUREMENTS) 

Compound 

ppbv 

1.i;i-TCA 

0.15 

Carbon  tetrachloride 

0.14 

Methane 

2,500 

Methylene  chloride 

0.16 

PCE 

1.6 

3,4-Benzofluoranthene 

560 

Benzene 

16 

Bis(2-Elhylhexyl]$)hthalata 

570 

Butylbenzylphthelate 

1.300 

Chrysene 

140 

Dibenzo(AH)anthracena 

1,500 

Diethylphthalate 

160 

Di-N-Butylphihalata 

360 

Oi-N-Octyfohihaiate 

130 

lndeno(1 ,2,a-CD)pyrene 

1.200 

Phenanthrane 

120 

Metal  (TotaiO  mg/kg  { 

Antimony 

210 

Cadmium 

11 

Lead 

340 

Oil  &  Grease 

6170 

M 

'■J 

CONTAMINANTS  IN  SOIL 
Compound  pg^fl 

2-Butanone 

210 

Acetone 

320 

Benzene 

22 

Benzo(a)pyiene 

430 

Toluene 

60 

Trana-1,2-0CE 

140 

MeW  (Total) 

mg/kg 

Arsenic 

43 

i  CONTAMMANT8  IN 

QROUNOWATER 

(1993) 

Compound 

pgO. 

PCE 

30 

TCE 

8.6 

site  Status: 

—  PA/SIs  complete 

Source  Areas; 

—  Pit  material  (CS7) 

~  Landfill  material  (PRL  8) 

Groundwater  Impacts: 

—  Potential  for  contaiumant  migration  will  be 
evaluated  during  the  R1 

Completed  Evaluated  Patbwsiys: 

—  Air  pathway  from  flux  of  VOCs  to  atmosphere 

Evaluated  Risks: 

—  Health  risks  will  be  evaluated  during  the  RI 
ARARs  Evaluation: 

—  Landfill  closure  requircBoents  for  groundwater 
&  methane  gas  mooitoring 

"  PCBs  will  need  to  meet  cleantq>  goals  of 
100  mg/kg  for  subsurface  soils 

Uncertainties: 

--  Groundwater  flow  direction  beneath  pits 
(southern  egctent  of  groundwater  divide) 

—  Whether  sites  are  contributing  to  groundwater 
contamination 

—  Whefoer  DNAPLs  are  present 
"Norfoern boundary  ofCS  7 

—  Presence  of  hazardous  objects, 
i.e.,  drums  of  solvenL  concreie 

—  Presence  of  mefoane  gas 

Volume/Mass  Estimates: 

—  Estimated  volume  of  pits: 

CS  7  =  812,820  f? 

PRL  8  =  2,055375  ft^ 

>-  Mass  will  be  calculated  during  Rl 

Recommendations: 

~  Perform  Phase  I  Rl 

••  Detennine  ifcontaminaEtts  fiom  foe  sites  have 
migrated  to  foe  subsurface  or  the  groundwater 

—  Determine  groundwater  flow  doection 

—  Determine  contaminant  concentiatians  in  foe  soil  gas 

—  Determine  mass  of  conuun  inants 

Revision  dates: 


icsirHS  •  VMQ  2ns«<  sac 


ET 
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TABLE  5.13-1.  PREVIOUS  INVESTIGATIONS  AT  IC  21 


Year,  Contractor 

Scope  of  Investigation 

Key  Findings 

1979,  McaeUan 
AFB 

MW-2  installed  as  part  of  an  initial 
investigation  of  groundwater  con- 
uminstinn  at  McCleUan  AFB. 

A  layer  of  waste  10  feet  thick  was 
encountered  beneath  a  10-foot  layer  of 
fill.  VOCs  above  MCLs  were  detected  in 
groundwater.  WeU  was  abandoned  in 

1981. 

1982,  Engineering- 
Science 

MW-37S  installed  north  of  IC  21  as  part 
of  investigation  of  groundwater  contami¬ 
nation. 

The  only  con^xninds  detected  were  pesti¬ 
cides  and  lead.  The  weU  has  been 
abandoned. 

1985,  McLaren 

Environmental 

Engineers 

Investigation  of  potential  contamination  at 
CS  7  and  PRL  8;  18  borings  were  driUed 
at  each  location. 

Sandies  were  analyzed  for  VOCs, 

SVOCs,  pesticides,  and  metals.  At  CS  7, 
low  levels  of  VOCs,  SVOCs,  PCBs, 

PAHs,  and  one  metal  above  subsurface 
background  were  detected  in  composited 
waste  samples.  At  PRL  8,  oU  and  grease, 
low  levels  of  VOCs  and  SVOCs,  and 
metals  above  background  were  detected  in 
composited  waste  samples.  Debris 
included  wood,  plastic,  glass,  and  metal. 

1987,  Radian 
Corporation 

Landfill  gas  sanqrling  conducted  as  part  of 
Phase  1  SWAT.  Six  probes  at  CS  7  and 

10  probes  at  PRL  8  were  driven  to  2-8 
feetBCS. 

VOCs  (including  vinyl  chloride)  were 
detected  in  samples  from  both  sites. 

Methane  gas  was  detected  at  percent  level 
in  samples  from  CS  7. 

1988,  McaeUan 
AFB 

Nine  soU  samples  were  coUected  from  fUl 
material  used  to  fill  the  pit  at  PRL  8. 

Low  levels  of  VOCs,  SVOCs,  and  metals 
were  detected  in  fiU  material.  Cadmium, 
mercury,  lead,  and  selenium  were  the 
only  metals  above  subsurfue  background 
concentrations. 

1989,  Radian 
Corporation 

Basewide  investigation  of  surface  soU 
vapor  for  potential  organic  contamination. 

At  CS  7,  the  maximum  OVA  reading  was 
2.7  ppmv. 

1989,  Radian 
Corporation 

Preliminary  Groundwater  Operable  Unit 
Remedial  Investigatioa  to  determine 
hydrogeologic  characteristics  beneath 
McOellan  AFB.  MWs  188,  189,  and  190 
were  instaUed. 

VOCs  below  MCLs  were  detected  in 
groundwater.  A  pUot  hole  driUed  at  CS  7 
encountered  methane  above  the  LEL;  hole 
was  flushed  with  nitrogen  and  abandoned. 

1992,  CH2M  HILL 

Phase  n  SWAT  included  coUecting  12 
surftu:e  emission  samples  at  PRL  8. 

Very  low  levels  of  TCE,  PCE,  and 
carton  tetrachloride  were  detected,  as 
weU  as  methane  about  2,000  ppbv. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C 

Identified  areas  to  be  investigated  in  OU 

C  records  review,  site  visits,  and  inter¬ 
views  with  base  personnel. 

NOTE:  All  ■cronyms  are  defined  in  the  acronym  list  at  the  beginning  of  this  SAP. 
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tabu;  5.13-2.  DATA  QUALITY  OBJECTIVES  FOR  SOIL  AND  SOIL  GAS  AT  CS  7  AND  FRL  8 


Problem  Statement 


Industrial  sludges,  hazardous  waste,  or  othtf  wastes  disposed  to  the  landfill  and  burial  pit  may 
have  contaminated  the  subsurface. 


Decision  to  be  Made 

•  Determine  if  contaminants  from  the  landfill  have  migrated  to  soil  beneath  the  pits. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Levd  n/m  data  for  soil  gas;  Level  m  for  organic  and  inorganic  constituents  in  soil. 


Boundaries  of  the  Study 

Soil  gas  sanqrles  from  about  20  to  about  100  feet  BGS;  waste  san^les  from  within  the  landfill;  soil 
san^les  from  about  10  to  40  feet  BGS. 


Decision  Rules 

•  If  organic  contamirumts  ate  rqmrted  in  the  soil  beneath  the  waste  noaterial,  then  cmiumirumts 
have  migrated  from  the  landfill. 

•  If  inorganic  ^recies  are  r^rted  above  subsurface  background  concentrations  in  soil  samples, 
then  inorganic  contaminants  may  have  migrated  from  the  landfill,  and  the  decision  process  for 
inorganic  species  should  be  applied. 

•  If  suites  of  VOCs  in  deep  soil  gas  (40  to  60  feet  BGS)  are  the  same  as  in  shallow  soil  gas  (10 
to  20  feet  BGS),  then  VOCs  from  the  landfill  have  most  likely  mtgrated  vertically. 

•  If  all  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Arudytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 

Four  borings  in  CS  7  (SB4-SB7)  and  six  borings  in  PRL  8  (SB8-SB11)  will  be  drilled  approxi¬ 
mately  100  feet  ^Mut  Ihrou^  the  landfills.  Samples  will  be  collected  from  within  the  waste 
materials  to  determine  dieir  contents,  and  approximately  10  feet  beneath  the  bottom  of  the  landfills 
to  determitK  if  contaminants  in  the  landfills  have  migrated  vertically. 


(Continued) 
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TABLE  5.13-2.  (Coadnued) 

DATA  QUALITY  OBJECTIVES  FOR  TANKS  712  AND  701 


. . .  . 

Problan  Statement 

Diesel  fuel  in  the  tanks  may  have  leaked  and  the  subsur&ce. 

Decision  to  be  Made 

•  Detennine  if  leaks  in  the  tank  or  piping  have  contaminated  the  aubsurfime. 

•  Determine  if  contaminants  other  than  diesel  are  present  that  may  effect  selection  of  remedial 
alternatives. 

•  Determine  the  location  priority. 

Inputs  to  the  Dedsion 

Level  n/m  data  for  VOCs  in  soil  gas  and  Level  m  data  for  petroleum  hydrocarbons  in  soil. 
Boundaries  of  the  Study 

Soil  gas  samples  from  about  20  to  about  40  feet  BGS,  and  soil  sanq>les  from  10  to  30  feet  BGS. 
Decision  Rule 

•  If  petroleum  hydrocarbons  are  reported  in  the  soil  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tank  have  contaminated  the  subsurftce. 

•  If  VOCs  are  nqxMted  in  the  soil  gas  and  if  crmcentntions  are  greater  than  adjacent  or 
surrounding  borings,  the  contamination  may  have  originated  at  this  location. 

I*  If  ad  data  collected  are  validated,  proceed  to  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

_ Analytical  data  must  meet  projert  specifications  for  precision  and  accuracy. _ 

Sample  Design 

Borings  SBIS  and  SB16  will  be  placed  next  to  — Hmarti  location  of  tanks  and  piping. 


(Continued) 
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TABLE  5.13-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  TANKS  712  AND  701 


(Continued) 
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Figure  5.13-4 

Sowet:  UcLann  Environmental  Bnginoaring  CfOSS  SectlOM  With  Positive  Anslyticel  ReSUltS 

OUCXIO.FH3  -VMQ  1/31/M  SAC  CS  7;  Landfill 


coesseo  Ktas/mi 
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Figure  5.13-5 

^urc0:  Uciar0n  F.nvironmenlal  Engineering  CfOSS  Section  Of  PRL  0  With  PoSitive  AnelytiCSl  RsSUltS 

OUCX9.FH3  •  VMO  2/21/M  SAC  PRL  8:  Base  Landfill 
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TABLE  5.13-3.  (Continued) 
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TABLE  5.13-4.  SAMPLING  AND  HELD  SFECmCATIONS  FOR  IC  21 


Boring/LocatioD  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Hand  Auger 

HAl 

Northeast  comer  of  Bldg.  710 

15'S,  150'W 

3 

HA2 

Northeast  comer  of  Bldg.  710 

lll'N,  47'E 

3 

HA3 

Northeast  comer  of  Bldg.  710 

145'N,  O'E 

3 

HA4 

Northwest  comer  of  Bldg.  710 

107'N,  6'E 

3 

HAS 

Northeast  comer  of  Bldg.  710 

167'N,  185'E 

3 

HA6 

MW-189 

58’S,  388'E 

5 

HA7 

MW-189 

S9'S,  270'E 

5 

HAS 

MW-189 

55'S,  329'E 

5 

Bonnes 

SBl 

Northernmost  comer  of  Bldg.  710 

28'S.  247'E 

100 

SB2 

MW-189 

59'S.  237'W 

100 

SB3 

MW-189 

71’S,  248’E 

100 

SB4 

North  comer  of  Bldg.  701 

296'N,  109'E 

45 

SB5 

North  comer  of  Bldg.  701 

182'N,  183'E 

45 

SB6 

North  comer  of  Bldg.  701 

74'N,  12S'E 

45 

SB7 

North  comer  of  Bldg.  701 

17'S,  138'E 

45 

SB8 

364.300  N,  2,167,850  E 

64'N,  73'E 

45 

SB9 

364,300  N,  2,167,850  E 

71'S,  ni'E 

100 

SBIO 

364,100  N,  2,168,200  E 

22'N,  170'W 

45 

SBll 

364,300  N,  2, 167.850  E 

40'N,  176'E 

45 

SB  12 

364,300  N,  2,167,850  E 

93'S,  237'E 

45 

SB13 

364,300  N,  2,167,850  E 

206'S,  27rE 

45 

SB14 

364,300  N.  2, 167,850  E 

246'N,  197'E 

100 

SB15 

Northernmost  comer  of  Bldg.  701 

33'S,  30'E 

45 

SB  16 

Southernmost  comer  of  Bldg.  712 

3'N,  74' W 

45 

Surface  Scranes 

MCI 

Northernmost  comer  of  Bldg.  710 

69'N,  164'W 

0.25 

MC2 

Northwest  corenr  of  Bldg.  712 

330'S,  58'W 

0.25 

MSI 

Northernmost  comer  of  Bldg.  710 

Pl'N,  45'E 

0.25 
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5.14  Field  Sampling  Plan  for  Potential 

Release  Location  (PRL)  53 

Potential  Release  Location  S3  is 
located  in  the  center  of  Operable  Unit  (OU)  C 
and  was  a  settling  pond  in  the  1950s.  Cur¬ 
rently,  PRL  53  consists  of  Building  704,  an 
access  apron,  a  concrete  taxiway,  and  sur¬ 
rounding  grass  and  dirt  areas  (Figure  5.14-1). 

Building  704  is  used  for  maintenance 
and  repair  of  aircraft.  There  are  three  un¬ 
paved  areas  north  of  the  Building  704,  each 
with  stormwater  drains.  These  areas  have 
been  graded  to  direct  runoF  to  the  drains. 

Fuel  spills  reportedly  occurred  at  Building  704 
(CH2M  HILL,  1993).  Historically,  the 
general  practice  in  the  event  of  a  spill  was 
reportedly  to  wash  the  material  into  the  storm 
drains.  Chemicals  used  in  Building  704 
include  toluene,  1,1,1-trichloroethane,  formal¬ 
dehyde,  and  phenols.  Radar  vans  containing 
polychlorinated  biphenyls  (PCB)  transformers 
were  reportedly  serviced  at  Building  704 
(CH2M  HILL,  1993).  although  this  report 
could  not  be  verified  (Jeffrey,  1993).  An 
industrial  wastewater  line  (IWL)  runs  from 
Building  704  south/southwest  to  the  Industrial 
Wastewater  Treatment  Plant  (IWTP)  in  IC  14. 

During  the  1950s,  a  settling  pond  was 
located  east  of  Patrol  Road.  It  is  visible  on 
aerial  photographs  taken  in  the  late  1950s.  It 
is  unknown  what  the  settling  pond  was  used 
for.  Building  704  was  constructed  in  1960  and 
was  built  over  the  southern  portion  of  the 
settling  pond.  The  northern  ponion  of  the 
settling  pond  was  covered  with  soil. 

Historical  aerial  photographs  indicate  a 
firing  range  was  located  along  the  western 
boundary  of  PRL  53.  The  firing  range  was 
built  sometime  before  1946  and  demolished 
between  1957  and  1959,  prior  to  construction 


of  Building  704.  The  firing  range  consisted  of 
a  building  and  a  120-foot  long  by  40-foot  wide 
dirt  mound  used  as  a  backstop. 

Previous  investigations  at  PRL  53  are 
summarized  in  Table  5.14-1. 

5.14.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
stage  of  the  PRL  53  remedial  investigation 
(RI)  are  shown  on  Table  5.14-2. 

5.14.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.14-2.  Overlay  A  shows  previous 
sampling  locations.  Potential  contaminants  of 
concern  and  the  sampling  and  analytical  matrix 
for  PRL  53  are  shown  in  Table  5.14-3;  field 
specifications  for  sampling  locations  are 
included  in  Table  5.14-4. 

Seven  borings  (SBl  through  SB7)  are 
proposed  in  PRL  53.  Four  of  these  borings 
(SB4-SB7)  were  placed  adjacent  to  the 
stormwater  drains  north  of  Building  704  to 
determine  if  contaminants  (including  PCBs  in 
soil)  from  spills  and/or  leaks  have  contami¬ 
nated  the  surface  and  subsurface  soil  and  soil 
gas. 

One  boring  (SB3)  will  be  drilled  and 
sampled  to  groundwater  adjacent  to  the  IWL 
on  the  northwest  comer  of  Building  704. 
Samples  were  collected  along  the  IWL  south  of 
this  boring  during  the  OU  Cl  RI.  This  boring 
will  help  determine  if  leaks  from  the  IWL  have 
contaminated  the  subsurface  soil/soil  gas  and 
the  extent  of  the  contamination  originating 
from  OU  Cl  to  the  south. 

Two  of  the  borings  (SBl  and  SB2) 
were  placed  in  the  northern  portion  of  the 
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settling  pond  location  to  determine  if  materials 
stored  in  the  pond  may  have  contaminated  sub¬ 
surface  soil  or  soil  gas.  Borings  SB4  and  SB5 
are  within  the  southern  portion  of  the  pond  and 
will  also  be  used  to  determine  if  contamination 
from  the  former  pond  is  present.  (Although 
Boring  SB3  is  within  pond  boundaries,  data 
from  this  boring  will  be  used  primarily  to 
determine  if  the  IWL  is  leaking  or  has  leaked 
at  this  location.) 

Five  surface  scrapes  (SSI  through  SSS) 
will  be  placed  in  the  dirt  areas  where  the 
stormwater  drains  are  located.  Soil  samples 
collected  from  these  locations  will  help 
determine  if  spills  (including  PCB  spills)  have 
contaminated  near-surface  soils. 

One  hand  auger  (HAl)  will  be  placed 
at  the  former  location  of  the  firing  range 
backstop  (as  determined  from  aerial  photo¬ 
graphs)  to  determine  if  lead  and  copper  con¬ 
tamination  is  present  in  the  soil.  Samples  will 
also  be  analyzed  for  semivolatile  organic  com¬ 
pounds  (SVOCs)  (SVOCs  have  been  reported 
in  samples  from  firing  ranges  at  other  Depart¬ 
ment  of  Defense  facilities).  Soil  samples 
collected  for  inorganic  analysis  will  be  sifted 
to  remove  any  bullets  or  shot  prior  to  the  soil 
being  placed  in  the  sampling  container. 

One  composite  sediment  sample  (MCI) 
will  be  collected  from  Don  Julio  Creek  where 
the  stormwater  line  discharges  into  the  creek. 
The  creek  is  lined  in  this  area.  The  sample 
will  help  determine  if  creek  sediments  are 
contaminated. 
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TAHLE  5.14-1.  PREVIOUS  INVESTIGATIONS  AT  PRL 


Year,  Confractor 

Scope  of  Investigation 

Key  Findings 

1958,  U.S  Army 

Coip  of  Engineers 

Drilled  exploratory  hole  as  part  of  the 
construction  of  Building  704  and  the 
taxi  way. 

Debris  and  burned  material  were 
identified  in  boring  south  of 

Building  704.  The  area  is  being 
investigated  as  part  of  PRL  41  in 
OUCl. 

1985,  McLaren 
EnviitMuncDtal  Engineers 

Investigation  of  potential  contami¬ 
nation  at  PRL  53.  Four  auger  profile 
borings  and  three  waste  sample 
borings  were  drilled  and  sampled. 

VOCs  in  soil  gas  were  detected  with 
a  PID  and  ranged  from  2  to  200 
ppmv.  VOCs  in  soil  were  ratted 
at  20,  30,  and  60  feet  BGS. 

1990,  CH2M  HILL 

Performed  a  records  review  of  soil 
sampling  performed  at  Building  704. 

Concentrations  of  TCE  (200  /tg/Icg), 
beryllium  (0.6  mg/kg),  copper  (111 
o>g^g)>  mercury  (2.2  mg^g),  lead 
(342  mg/kg),  silver  (2.6  mg/kg), 
and  thalliiun  (25  mg/kg)  were 
reported  in  soil  sarr^les;  however, 
the  date,  location,  and  dq>th  of 
san^>les  collected  are  unknown. 

1993,  CH2M  HILL 

Preliminary  Assessment  of  sites  and 
locations  in  OU  C. 

Identified  areas  to  be  investigated  in 
OU  C  through  records  review,  site 
visits,  and  interviews  with  base 
persotmel. 

NOTE:  Acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  this  SAP. 
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TABLE  5.14>2.  DATA  QUALITY  OBJECTIVES  FOR  AREA  NORTH  OF  BUILDING  704  AT  FRL  53 


(Continued) 
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TABLE  5.14-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  FORMER  SETTLING  POND  AT  PRL  53 


(Continued) 
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TABLE  5.14-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  THE  IWL  AT  FRL  53 


I  Problem  Statement 

Wastewater  in  the  IWL  may  have  leaked  and  contaminated  the  subsuihue. 

Decision  to  be  Made 

•  Determine  if  VOCa  have  leaked  from  the  IWL  and  contaminated  the  soil  gas  and/or  the 
groundwater. 

•  Determine  the  location  priority. _ 

Inputs  to  the  Decision 

Level  n/ni  data  for  VOCs  in  soil  gas;  Level  HI  data  for  groundwater. _ 

Boundaries  of  the  Study 

Soil  gas  samples  will  be  collected  from  20  to  100  feet;  a  groundwater  HydroPunch*  sample  will 
be  collected.  _ 

Decision  Rule 

•  If  VOCs  are  rq»tted  in  soil  gas,  and  if  concentrations  increase  with  distance  from  other 
borings  drilled  to  the  south  along  the  IWL,  Uiea  the  VOC  contamination  most  likely 
originates  near  that  location. 

•  If  VOC  soil  gas  concentrations  are  highest  near  the  bottom  of  the  boring,  then  this  is  most 

likely  due  to  smear  zone  contamination  from  OU  Cl. 

•  If  suites  of  VOCs  in  deep  soil  gas  (40  to  60  feet  BGS)  are  the  same  as  in  shallow  soil  gas  (10 

to  20  feet  BGS),  then  VOCs  from  the  IWL  have  most  likely  migrated  vertically. 

•  If  all  data  collected  are  validated,  proceed  to  Data  Evaluation  IX^Os  (see  Section  4.2.2). 
— 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  ^peciEcations  for  precision  and  accuracy. 

Sample  Design 

Boring  SB3  will  be  drilled  adjacent  to  the  IWL  junction  with  Building  704  and  adjacent  to  the  edge 
of  the  aircraft  apron. 


(Continued) 
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TABLE  5.14-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  DON  JULIO  CREEK  AT  FRL  53 


(Continued) 
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TABLE  5.14-2.  (Continued) 

DATA  QUALITY  OBJECTIVES  FOR  FORMER  FIRING  RANGE  AT  HIL  53 


nvbkm  Statanent 


Lead,  copper,  and  semivolatile  organic  contamination  ftom  the  former  firing  range  may  have 
contaminated  the  soils. 


Decision  to  be  Made 


Determine  if  ccmtamination  is  present  in  the  soil. 
Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  m  data  for  inorganic  constituents  and  SVOCs  in  soil. 


Boundaries  of  the  Study 

Soil  sample  from  3  to  S  feet  BGS  beneath  the  former  backstc^. 


Decision  Rule 


If  inorganic  qjecies  are  rqmrted  above  background  concentrations,  then  soil  may  be 
contaminated  and  the  decision  process  for  inorganic  constituents  should  be  applied. 

If  all  data  collected  are  validat^,  proceed  to  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 


Sample  Design 


One  band  auger  (HAl)  will  be  placed  in  the  area  of  uncovered  soil  where  the  former  backstop  was 
located  (as  determined  by  aerial  photogt^hs). 
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Figure  5.14-2  Proposed  Sampling  Locations  in  PRL  53 


TABLE  5.14-3.  SAMPLING  AND  ANALYSIS  MATRIX  TOR  PRL  53 


(Footnotes  presented  on  following  page.) 


TABLE  5.14-3.  (ConUnued) 
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TABLE  5.144.  SAMPLING  AND  FIELD  SFECmCATIONS  FOR  FRL  53 


Maximum  Depth 


Boring/Locatkm  Name 

Reference  Point 

Distance 

Intesral  (ft  BGS) 

Ss^uasoLSifflBla 

MCI 

Northwest  comer  of  Bldg.  704 

112'N,  342'W 

0.25 

Surface  Scrapes 

SSI 

Northwest  comer  of  Bldg.  704 

138'N,  42'W 

1 

SS2 

Northwest  comer  of  Bldg.  704 

126'N.  20'E 

1 

SS3 

Northwest  comer  of  Bldg.  704 

83'N,  135'E 

1 

SS4 

Northwest  comer  of  Bldg.  704 

140'N,  292'E 

1 

SS5 

Northwest  comer  of  Bldg.  704 

39'N,  367’E 

1 

Aygws 

HAl 

Northwest  comer  of  Bldg.  704 

45'S.  261'W 

5 

Borings 

SBl 

Northwest  comer  of  Bldg.  704 

422’N,  49'E 

45 

SB2 

Northwest  comer  of  Bldg.  704 

296'N.  62'E 

45 

SB3 

Northwest  comer  of  Bldg.  704 

71'S,  lO'W 

100 

SB4 

Northwest  comer  of  Bldg.  704 

9rN,  65'W 

45 

SBS 

Northwest  comer  of  Bldg.  704  . 

97'N.  58'E 

45 

SB6 

Northwest  comer  of  Bldg.  704 

98'N,  193'E 

25 

SB7 

Northwest  comer  of  Bldg.  704 

97'N,  325'E 

25 
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5.15  Field  Sampling  Plan  for  Potential 

Release  Location  (PRL)  S-10 

Potential  Release  Location  S-10  is  the 
location  of  a  hazardous  and  radioactive  waste 
storage  yard  at  Facility  1086.  The  facility  was 
constructed  in  1973  and  is  located  in  Operable 
Unit  (OU)  E  (Figure  5.15-1).  This  location 
will  be  included  in  the  OU  C  remedial 
investigation  at  the  request  of  the  regulatory 
agencies. 

A  small  (12  foot  by  15  foot) 
galvanized  steel  building  and  two  temporary 
storage  buildings  are  currently  located  at  PRL 
S-10;  they  are  used  to  store  low-level  radio¬ 
active  waste.  The  galvanized  steel  building 
has  been  in  use  since  1974.  The  two  temp¬ 
orary  storage  buildings  are  visible  at  PRL  S-10 
in  a  1990  aerial  photograph.  Both  hazardous 
and  radioaaive  wastes  were  stored  at  PRL  S- 
10,  including  volatile  organic  compounds 
(VOCs),  polychlorinated  biphenyls  (PCBs), 
inorganic  species,  acids,  cyanide  sludge,  heavy 
metal  sludge,  paints,  and  other  wastes.  All 
other  hazardous  wastes  were  removed  in  1982, 
and  currently  only  radioaaive  wastes  remain. 
With  the  excq)tion  of  the  OU  C  Preliminary 
Assessment  (PA)  (CH2M  HILL,  1993),  no  pre¬ 
vious  investigations  have  been  conduaed  at 
PRL  S-10. 

5.15.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
phase  of  the  Remedial  Investigation  (RI)  at 
PRL  S-10  are  shown  on  Table  5.15-1. 

5.15.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.15-2.  Potential  contaminants  of 
concern  and  the  sampling  and  analysis  matrix 
fnr  PRL  S-10  are  shown  in  Table  5.15-2;  fidd 


specifications  for  sampling  locations  are 
included  in  Table  5.15-3. 

Rationale  and  specific  objeaives  for 
sampling  locations  are  outlined  below. 

Field  measurements  will  be  made  at 
PRL  S-10  and  its  adjacent  surface  depressions 
and  drainage  ditch  using  a  Geiger-Mueller 
counter  and  a  2-inch  by  2-inch  sodium  iodide 
probe  to  identify  areas  of  radionuclide 
contamination.  The  location  will  be  screened 
with  the  Geiger-Mueller  counter  by  traversing 
the  location  in  a  north-south  and  east-west 
direaion  with  3-foot  spacing  between 
traverses.  As  areas  of  increased  radioactivity 
are  daeaed,  surface  spill  or  leak  boundaries 
will  be  delineated  using  a  pancake  probe  (in 
direa  contaa  with  the  soil).  Contamination 
will  be  documented  (Level  III  data)  using  a 
chart  recorder. 

Hand  augers  (HA1-HA4)  will  be 
drilled  in  each  area  of  increased  radioaaivity 
(additional  sample  number  designations  will  be 
added  if  necessary).  Hand  auger  samples  will 
be  analyzed  by  an  off-site  laboratory  to 
speciate  the  identified  radiation  and  determine 
if  radionuclide  contamination  has  migrated 
vertically  in  the  soil.  Concentrations  in  these 
hot  spots  will  be  defined  to  3  feet  BGS  in 
Phase  I. 

Twenty-five  surface  saape  (SS1-SS25) 
and  two  drainage  ditch  samples  (MSI  and 
MS2)  will  be  colleaed  and  screened  by 
immunoassay  analysis  to  identify  PCB  con¬ 
tamination  at  PRL  S-10,  its  adjacent  surface 
dq>ressions,  and  the  drainage  ditch. 

Hand  augers  (HA5-HA8)  will  be 
drilled  at  any  surface  saape  location  yielding 
an  immunoassay  result  of  5  milligrams  per 
kilogram  (mg/kg)  or  greater  (sample  number 


OUCSAP/022S940ICI 


5.15  1 


designations  will  be  added  or  deleted  as 
necessary).  Samples  will  confirm  the  immuno¬ 
assay  results  at  the  surface,  determine  vertical 
extent  of  PCB  contamination  that  is  50%  or 
more  of  the  likely  cleanup  goal  of  10  mg/kg, 
and  determine  if  dioxins  and/or  fiirans  are 
present  at  these  locations.  The  extent  will  be 
defined  to  3  feet  BGS  since  these  compounds 
typically  do  not  migrate  vertically. 

Contaminants  of  concern  (COCs)  in 
addition  to  the  standard  suite  listed  on  Table  4- 
11  of  Section  4.3.2  include  cyanide,  acids,  and 
bases  (cyanide  sludge  and  acids  were  stored  at 
PRL  S-10).  Soil  from  13  of  the  surface  scrape 
locations  will  be  analyzed  for  these  additional 
COCs  plus  semivolatile  organic  compounds 
and  inorganic  species  to  identify  areas  where 
spills  or  leaks  may  have  contaminated  the 
surface. 


Boring  SBl  will  be  placed  in  the  center 
of  PRL  S-10  (Figure  5. 15-2)  and  wUl  be 
drilled  to  groundwater  to  determine  if  soil,  soil 
gas,  and/or  groundwater  contamination  is  pre¬ 
sent.  Radionuclide  contamination  will  be 
defined  to  20  feet  BGS.  Deq>er  samples  will 
be  analyzed  for  radionuclides  only  if  shallower 
samples  contain  concentrations  above  back¬ 
ground.  De^  samples  will  be  held  in  the 
laboratory  until  results  from  shallow  samples 
are  available. 

Bormg  SBl  will  be  converted  to  a 
groundwater  monitoring  well  (as  recommended 
in  the  OU  C  PA  [CH2M  HILL,  1993])  to  help 
define  groundwater  quality  and  flow  directions 
in  this  area.  Currently  there  are  no  monitoring 
wells  in  this  area  of  McClellan  AFB,  and  the 
quality  of  groundwater  and  direction  of  flow 
are  unknown. 
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Figure  5.15-1  Potential  Discharge  Areas  at  PRL  S-10 
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TABLE  5.15-1.  DATA  QUALITY  OBJECTIVES  FOR  FRL  S-10 


Problan  SUtament 

Dnimmed  hazardous  and/or  radioactive  wastes  may  have  leaked  or  filled  at  PRL  S-10. 

Decisions  to  be  Made 

•  Determine  if  the  surface  and/or  subsurface  is  contaminated. 

•  Determine  if  contaminants  drained  to  the  nearby  surface  depressions  and  drainage  ditch, 
contaminating  the  soils  beneath. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  U/m  for  VOCs  in  soil  gas;  Level  II/III  for  radionuclides  and  PCBs  in  the  soil;  Level  III  for 

SVOCs,  inorganic  species,  cyanide,  and  pH  in  the  soil. 
— 

Boundaries  of  the  Study 

I  The  entire  location,  drainage  ditch,  and  surface  d^ressions  will  be  screened  for  radionuclides  with 

a  Geiger-Mueller  counter.  Soil  gas  samples  from  approximately  20  to  100  feet  BGS  will  be  col¬ 
lected  in  the  center  of  PRL  S-10.  Soil  samples  will  be  collected  from  surface  to  20  feet  BGS. 

Decision  Rule 

•  If  VOCs  are  reported  in  soil  gas  and  if  concentrations  decrease  with  depth,  then  the  soil  gAs 
contamination  may  originate  at  this  location. 

•  If  VOC  concentrations  are  low  or  itot  detected  in  the  shallow  soil  gas  ( <  40  feet  BGS),  but 
are  reported  or  increase  with  depth  in  the  deep  soil  gas  (>40  feet  BGS),  the  soil  gas 
contamination  is  probably  from  the  smear  zone  left  by  declining  water  levels. 

•  If  organic  compounds  are  reported  in  soil  and/or  soil  gas,  then  the  surface  and/or  subsurface 
has  been  contaminated  by  spills  ct  leaks  of  materials  stored  at  the  location. 

I*  If  radionuclides  are  reported  above  background  in  the  soil,  then  radioactive  waste  spills  or 
leaks  may  have  contaminated  the  location  and  the  decision  process  for  inorganic  constituents 
should  be  applied. 

•  If  inorganics  are  reported  above  background  concentrations  in  soil  san^les,  then  spills  or 
leaks  at  PRL  S-10  c  ay  have  contaminated  the  location  and  the  decision  process  for  inorganic 
constituents  should  be  applied. 

•  If  organic  compounds  are  reported  in  the  groundwater  samples,  then  the  groundwater  has 
been  contaminated. 

•  If  ail  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Radionuclide  and  PCB  hot  spota  will  be  identified  using  screening  techniques  (Geiger-MuUer 
counter  and  immunoassay  tests,  req>ectively).  Samples  (HA1-HA8)  will  be  collected  in  areas  with 
elevated  concentrations  for  confirmation  rod  definition  of  vertical  extent.  Sanq>le6  (from 
SS1-SS25)  will  be  collected  across  the  area  for  other  contaminants  of  concern.  Boring  SBl  will 
be  drilled  in  the  center  of  PRL  S-10  to  define  VOC  concentrations  in  soil  gas  and  the  vertical 
extent  of  radionuclide  contamination.  Radionuclide  samples  in  SBl  will  be  held  and  analyzed  only 
if  shallower  samples  contain  concentrations  above  background. 


(Continued) 
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TABLE  5.15-1.  (Condnued) 

DATA  QUALITY  OBJECTIVES  FOR  GROUNDWATER  AT  PRL  S-10 


Problem  Statonent 


There  are  currently  no  monitoring  wells  in  the  area  and  the  quality  of  groundwater  and  flow 
directions. 


Dedsions  to  be  Made 

•  Determine  groundwater  flow  directions. 

•  Determine  if  the  groundwater  beneath  PRL  S-10  is  contaminated. 

•  Determine  the  location  priority. 


Inputs  to  the  Decision 

Level  in  data  for  groundwater.  Previous  groundwater  flow  and  contaminant  data. 


Boundaries  of  the  Study 

Soil  gas  samples  from  20  to  100  feet  BGS.  Groundwater  samples  from  the  A  monitoring  zone. 


Decision  Rule 

•  Contaminants  from  the  location  have  contaminated  the  groundwater  if  all  of  the  following  are 

true: 

—  Organic  conqxMmds  or  inorganic  species  above  background  are  rq>orted  in  groundwater 
samples  ficom  downgradient  of  the  location. 

—  Those  suites  of  compounds  or  species  are  also  rqxnted  in  soil  gas  beneath  the  location, 
and 

—  Those  compounds  or  species  are  not  reported  or  are  rqmrted  at  lower  concentrations  in 
upgradient  saiiq>les. 

•  If  all  data  collected  are  validated,  then  apply  Data  Evaluation  DQOs  (see  Section  4.2.2). 


Limits  on  Uncertainty 

Analytical  data  must  meet  project  ^)ecifications  for  precision  and  accuracy. 


Sample  Design 

Boring  SBl  is  located  in  an  area  of  McClellan  AFB  where  no  groundwater  quality  or  flow 
direction  data  are  available.  The  location  was  recommended  in  the  OU  C  PA. 


NOTE:  All  acronyms  are  defined  in  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.15-3.  SAMPLING  AND  FIELD  SFECmCATIONS  FOR  FRL  S-10 


Boring/Loaitioa 

Name 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

SurfiKe  Scrape 

SSI 

Northwest  comer  of  Bldg.  1086 

74'N.  3rW 

0.25 

SS2 

Northwest  comer  of  Bldg.  1086 

71'N,  8'E 

1 

SS3 

Northwest  comer  of  Bldg.  1086 

68'N,  44'E 

0.25 

SS4 

Northwest  comer  of  Bldg.  1086 

53'N,  14'W 

0.25 

SS5 

Northwest  comer  of  Bldg.  1086 

48'N,  22'E 

0.25 

SS6 

Northwest  comer  of  Bldg.  1036 

35'N,  36'W 

0.25 

SS7 

Northwest  comer  of  Bldg.  1086 

32'N.  2'E 

1 

SS8 

Northwest  comer  of  Bldg.  1086 

26'N.  23'E 

1 

SS9 

Northwest  comer  of  Bldg.  1086 

16'N,  37'W 

1 

SSIO 

Northwest  comer  of  Bldg.  1086 

34'N.  16'W 

0.25 

SSll 

Northwest  comer  of  Bldg.  1086 

14'N,  19'E 

1 

SS12 

Northwest  comer  of  Bldg.  1086 

13 'N,  39'E 

1 

SS13 

Northwest  comer  of  Bldg.  1086 

I'S,  40'W 

0.25 

SS14 

Northwest  comer  of  Bldg.  1086 

6'S.  3'W 

0.25 

SS15 

Northwest  comer  of  Bldg.  1086 

3'N,  5'E 

1 

SS16 

Southeast  comer  of  Bldg.  1086 

5'N,  24'E 

0.25 

SS17 

Southeast  comer  of  Bldg.  1086 

76'N,  83'E 

1 

SS18 

Southeast  comer  of  Bldg.  1086 

75'N,  109'E 

0.25 

SS19 

Southeast  comer  of  Bldg.  1086 

77'S,  28'W 

0.25 

SS20 

Southeast  comer  of  Bldg.  1086 

54'S,  39'W 

0.25 

SS21 

Southeast  comer  of  Bldg.  1086 

36'S,  59'W 

1 

SS22 

Northwest  comer  of  Bldg.  1086 

25'N,  98'W 

0.25 

SS23 

Northwest  comer  of  Bldg.  1086 

52'N,  97'W 

1 

SS24 

Northwest  comer  of  Bldg.  1086 

74'N,  90'W 

0.25 

SS25 

Northwest  comer  of  Bldg.  1086 

97'N,  74'W 

1 

Hand  Augers 

MSI 

Southeast  comer  of  Bldg.  1086 

60'S,  54'E 

1 

MS2 

Southeast  comer  of  Bldg.  1086 

77'S,  71'E 

1 

HAl 

To  he  determined 

— 

3 

HA2 

To  be  determined 

— 

3 

HA3 

To  be  determined 

— 

3 

HA4 

To  be  determined 

— 

3 

HA5 

To  be  determined 

— 

3 

HA6 

To  be  determined 

— 

3 

HA7 

To  be  determined 

— 

3 

HAS 

To  be  determined 

— 

3 

Borings 

SBl 

Southeast  comer  of  Bldg.  1086 

3rN,  2'E 

100 
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5.16  Field  Sampling  Plan  far  Tank  761 

Tank  761  is  a  1,000-gallon  diesel  fuel 
tank  located  near  Building  761.  Building  761 
was  operated  until  recendy  by  the  Federal 
Aviation  Administration  (FAA),  and  was  not 
under  the  control  of  McClellan  Air  Force  Base 
(AFB)  until  the  late  1980s.  The  tank  was 
scheduled  to  be  removed  in  1990;  however,  it 
is  not  known  whether  the  tank  has  actually 
been  removed  (CH2M  HILL,  1993). 

No  previous  investigations  have  been 
performed  at  Tank  761. 

5.16.1  Data  Quality  Objectives 

Data  quality  objectives  for  IC  16  are 
shown  on  Table  5.16-1. 

S.16J.  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.16-1.  Potential  contaminants  of 
concern  and  the  sampling  and  analytical  matrix 
for  Tank  761  is  shown  in  Table  5.16-2;  field 
specifications  for  sampling  locations  are 
included  in  Table  5.16*3. 

Before  drilling  begins,  a  record  search 
of  Civil  Engineering  construction  diagrams 
will  be  completed  lo  identify  the  most  appro¬ 
priate  sampling  location  relative  to  the  tank  (or 
former  tank)  location. 

One  boring  C^Bl)  will  be  drilled  to 
determine  if  diesel  has  leaked  from  the  tank 
into  the  subsurface.  In  addition  to  soil 
samples,  soil  gas  samples  will  be  collected  to 
determine  if  contaminants  other  than  diesel  are 
present  which  may  effect  selection  of  remedial 
alternatives. 
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TABLE  5.16-1.  DATA  QUALITY  OBJECTIVES  FOR  TANK  761 


Problan  Statement 

Diesel  fuel  in  the  tank  may  have  leaked  and  contaminated  the  subsurfiue. 

Decision  to  be  Made 

•  Determine  if  leaks  in  the  tank  or  piping  have  contaminated  the  subeurbue. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  n/m  for  soil  gas;  Level  III  data  for  TPH  in  soil. 

Boundaries  of  the  Study 

Soil  and  soil  gas  san^les  from  approximately  10  to  40  feet  BGS. 

Decision  Rule 

•  If  petroleum  hydrocarbons  are  ratted  in  the  soil  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tank  have  contaminated  the  subsurfu:e. 

•  If  all  data  collected  are  validated,  proceed  to'  the  Data  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precison  and  accuracy. 

Sample  Design 

Boring  SBl  wiU  be  placed  adjacent  to  estimated  location  of  the  tank  as  determined  from  Civil 
Engineering  construction  diagrams. 
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TAMJE  5.1^3.  SAMPLING  AND  FIELD  SFECinCATIONS  FOR  TANK  761 


Boring/Location  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interral  (ft  BGS) 

Borings 

SBl 

Southeast  comer  of  Bldg.  761 

19'S,  12'W 

45 
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5.17  Field  Sampling  Plan  for  Tanks  783 

and  788 

Tanks  783  and  788  are  located 
between  Building  788  and  Bays  M  and  N  of 
Building  783  just  west  of  the  oxidation  ponds 
(Potential  Release  Location  [PRL]  60). 

Tank  783  is  a  1,000-gallon  waste  fuel 
tank  located  near  Building  783  (Figure 

5.17- 1).  It  was  installed  in  1957  and  removed 
in  1989  (CH2M  HILL,  1993).  It  is  unknown 
how  activities  in  Building  783  may  have 
contributed  waste  fuel  to  Tank  783. 

Tank  788,  a  small  acid  neutralization 
sump  installed  in  the  late  1980s,  is  located 
adjacent  to  the  southwest  comer  of  Building 
788  (Figure  5.17-1).  This  sump  is  under¬ 
ground  and  is  currently  in  use;  however,  it  is 
not  considered  an  underground  storage  tank 
(UST)  by  the  County  of  Sacramento  Health 
Department.  The  capacity  of  this  small  sump 
is  unknown. 

With  the  exception  of  the  Operable 
Unit  (OU)  C  Preliminary  Assessment  (PA) 
(CH2M  HILL,  1993),  no  previous  investiga¬ 
tions  have  been  conducted  at  either  of  these 
tanks. 

5.17.1  Data  Quality  Objectives 

The  data  quality  objectives  for  this 
phase  of  the  Remedial  Investigation  (RI)  at 
Tanks  783  and  788  are  shown  on  Table 

5.17- 1. 


5.17.2  Sampling  Plan 

Proposed  sampling  locations  are  shown 
on  Figure  5.17-1.  Potential  contaminants  of 
concern  and  the  sampling  and  analysis  matrix 
for  Tank  783  and  Tank  788  is  shown  in  Table 

5.17-2;  field  specifications  for  sampling 
locations  are  included  in  Table  5.17-3. 

Before  sampling  begins,  a  record 
search  of  Civil  Engineering  construction 
diagrams  will  be  completed  to  identify  the 
most  appropriate  sampling  locations  relative  to 
each  tank  (or  former  tank)  location.  A 
magnetic  and  electromagnetic  geophysical 
survey  may  be  conducted  at  Tank  788  if  the 
record  search  is  unsuccessful. 

Rationale  and  specific  objectives  for 
sampling  locations  are  outlined  below. 

One  boring  (T783SB01)  will  be  drilled 
in  the  former  location  of  Tank  783.  The 
boring  will  be  drilled  to  approximately  20  feet 
below  the  bottom  of  the  former  tank  location; 
both  soil  and  soil  gas  will  be  sampled  to 
determine  if  contaminants  leaked  into  the 
subsurface. 

One  bopig  will  be  drilled  and  sampled 
at  Tank  788  (T  ,8SB01)  to  determine  if  con¬ 
taminants  have  leaked  from  the  tank  to  the 
subsurface.  The  boring  will  be  drilled  to 
approximately  20  feet  below  the  bottom  of  the 
tank. 


OUCSAP/04l894/jkl 


5.17-1 


5.17-2 


0UC4  r7«3PSl.  vm.  sac  2/2S/»4 


TABLE  5.17-1.  DATA  QUALITY  OBJECTIVES  FOR  TANK  783 


Problem  Statement 

Waste  fuel  may  have  leaked  into  the  subsurface  from  the  UST  or  associated  piping. 

Decision  to  be  Made 

•  Determine  if  leaks  from  the  UST/piping  have  contaminated  the  subsurface. 

•  Determine  the  location  priority. 

Inputs  to  the  Decision 

Level  II/III  for  soil  gas;  Level  III  for  TPH.  BTEX,  and  organic  lead. 

Boundaries  of  the  Study 

Soil  and  soil  gas  samples  from  approximately  10  to  40  feet  BGS  collected  adjacent  to  the  former 
tank  location. 

Decision  Rule 

•  If  petroleum  hydrocarbons  are  reported  in  soil  adjacent  to  and/or  beneath  the  tank,  leaks 
from  the  tank  have  contaminated  the  environment. 

•  If  organic  lead  is  reponed  in  soil  samples,  then  leaks  from  the  tank  have  contaminated  the 
subsurface. 

•  If  all  data  collected  are  validated,  proceed  to  Dau  Evaluation  DQOs  (see  Section  4.2.2). 
Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Boring  T783SB01  will  be  placed  adjacent  to  the  former  tank  location  as  determined  from  Civil 
Engineering  construction  diagrams. 


(Continued) 
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TABLE  5.17-1.  (Continued) 


DATA  QUALITY  OBJECTIVES  FOR  TANK  788 

Problem  Statement 

Contaminants  may  have  leaked  into  the  subsurface  from  the  acid  neutralization  tank  or  associated 
piping. 

Decision  to  be  Made 

Determine  if  leaks  from  the  acid  neutralization  tank/piping  have  contaminated  the  subsurface. 
Inputs  to  the  Decision 

Level  Il/m  for  soil  gas;  Level  III  for  inorganics  and  pH. 

Boundaries  of  the  Study 

Soil  samples  from  approximately  10  to  40  feet  BGS  collected  adjacent  to  the  tank. 

Decision  Rule 

•  If  inorganic  species  are  reported  above  background  concentration  in  soil  samples,  then  leaks 
in  the  rank  or  its  associated  piping  may  have 'Contaminated  the  subsurface  and  the  decision 
process  for  inorganics  should  be  applied. 

•  If  soil  pH  is  reported  outside  the  pH  background  range,  then  leaks  in  the  tank  or  its 
associated  piping  nuy  have  contaminated  the  subsurface. 

•  If  all  dau  collected  are  validated,  proceed  to  DaU  Evaluation  DQOs  (see  Section  4.2.2). 

Limits  on  Uncertainty 

Analytical  data  must  meet  project  specifications  for  precision  and  accuracy. 

Sample  Design 

Boring  7788SB0I  will  be  placed  adjacent  to  the  tank. 

NOTE:  All  acronyms  are  defined  on  the  acronym  list  at  the  begiiming  of  the  SAP. 
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TABLE  5.17-2.  SAMPLING  AND  ANALYSIS  MATRIX  FOR  TANKS  783  AND  788 


Location: 

Tank  783 

Tank  788 

Contaminant  of  Concern: 

VOCs.  TPH,  BTEX, 

Organic  lead 

Acids,  VOCs,  Bases, 
Inorganic  Species 

Sampling  Location: 

Boring  T7835B01 

Boring  T788SB01 

Depth  and  Analytical  Method: 

(10') 

HML  338, 
ModSW8015/3550, 
ModSW8015/5030 

(15-25') 

FGC 

(10') 

SWf  SW9045 

(15-25') 

FGC 

(20') 

HML  338, 
ModSW8015/3550, 
ModSW8015/5030 

(35-45') 

FGC 

(20') 

SW6010.  SW9045 

(35-45') 

FGC 

)  FGC  =  Screening  analysis  of  soil  gas  for  commonly  detected  VOCs  with  on-site  chromatograph. 

NOTE:  Matrix  represents  the  minimum  number  of  samples  to  be  collected  in  each  horizon. 

FGC  analyses  will  be  confirmed  with  10%  TO-14  analysis. 

Specific  sample  depths  will  be  determined  in  the  field  using  the  sampling  criteria  specified  in  Section  4. 
All  acronyms  are  defined  on  the  acronym  list  at  the  beginning  of  the  SAP. 
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TABLE  5.17-3.  SAMPLING  AND  HELD  SPECIHCATIONS  FOR  TANKS  783  AND  788 


Boring/Location  Name 

Reference  Point 

Distance 

Maximum  Depth 
Interval  (ft  BGS) 

SimBgS 

T788SB01 

Southwest  corner  of  Bldg.  788 

105'S,  50'W 

45 

T788SB01 

Southwest  comer  of  Bldg.  788 

5'N,  18’W 

45 
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APPENDIX  A 


Groundwater  Beneath  Operable  Unit  (OU)  C 


GROUNDWATER  BENEATH  OPERABLE  UNIT  (OU)  C 


Groundwater  beneath  OU  C  is  contaminated  with  volatile  organic  compounds 
(VOCs).  Most  of  the  compounds  are  solvents,  primarily  trichloroethene  (TCE)  and  other 
halogenated  VOCs  (HVOCs),  which  have  migrated  to  groundwater  from  near-surface  sources 
and  discharge  points.  Aromatic  VOCs  (AVOCs)  have  also  been  reported  in  groundwater  in 
southern  OU  C,  but  are  not  as  widespread  as  HVOC  contamination.  Extraction  wells  are 
currently  operating  in  OU  C  to  remove  contaminated  groundwater. 

There  are  31  active  monitoring  wells  (MWs),  27  piezometers  (PZs),  and  4 
extractions  wells  (EWs)  in  OU  C  which  monitor  contaminant  migration,  provide  potentio- 
metric  data,  or  extract  contaminated  groundwater,  respectively.  The  primary  sources  of 
HVOC  groundwater  contamination  in  OU  C  appear  to  be  in  the  area  designated  OU  Cl,  in 
central  OU  C.  Trichloroethene  concentrations  in  groundwater  greater  than  10,000  /xg/L  have 
been  reported  in  this  area.  A  second  source  appears  to  be  located  near  or  upgradient  from 
MW-44S,  perhaps  at  the  burial  pits  of  CS  11  or  12. 

Most  existing  groundwater  wells  and  piezometers  are  located  in  the  southern 
portion  of  OU  C.  Gaps  in  groundwater  quality  and  potentiometric  data  exist  primarily  in  the 
northern  and  eastern  portions  of  OU  C;  however,  groundwater  quality  beneath  some  areas  in 
the  southern  portion  of  OU  C  has  not  been  defined.  During  the  OU  C  Remedial  Investiga¬ 
tion  (RI),  at  least  22  A  zone  groundwater  samples  will  be  collected  to  fill  data  gaps  using  a 
HydroPunch®  (or  equivalent)  sampler  and  will  be  analyzed  for  VOCs  (Figure  A-1).  (See 
discussion  in  Appendix  B  on  collection  of  groundwater  samples  by  HydroPunch®).  Ground- 
water  results  from  each  of  these  locations  will  be  evaluated  by  the  OU  C  RI  team  and 
Groundwater  OU  team  before  the  boring  is  abandoned  to  determine  if  a  monitoring  well 
should  be  installed.  Twelve  monitoring  wells  will  be  installed  at  the  locations  shown  on 
Plate  2.  Rationale  for  these  locations  are  discussed  below: 

Potential  Release  Location  (PRL)  S-10: 

The  direction  of  groundwater  flow  near  PRL  S-10  has  not  been  defined  — 
there  are  no  monitoring  wells  in  this  area  —  and  the  quality  of  the  ground- 
water  is  unknown.  Flow  in  this  area  may  be  affected  by  groundwater  extrac¬ 
tion  systems  operating  in  OU  D  located  approximately  2,000  feet  to  the  west. 
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LECCNO 


OPERABLE  UNIT  C  BOUNOABY 
SITE  BOUNUaRY 
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+  DRY  "'ELL 
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•  groundwater  monitoring  well 

•  groundwater  piezometer 

•  PROPOSED  groundwater  MONITORING  WEn. 
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•  LOCATION  recommended  BY  THE 
groundwater  ou 

in  Id  location  recommended  by  THE 

ou  C  PA 

38—  A-MOMTORING  zone  water  level  CONTOURS 

in  feet  msl.  water  level  data  collected 

MARCH  31.  APRIL  1  AND  2,  1993 


Figure  A-1 


Proposed  Monitoring  Wells,  Proposed 
Groundwater  Sampling  Locations, 
and  Existing  A-Zone  Wells 
in  OU  C 
McClellan  afb 


February  25, 1994 


A  monitoring  well  (recommenJed  in  the  OU  C  Preliminary  Assessment  [PA]) 
at  PSIOSBI  will  provide  samples  to  evaluate  water  quality  and  water  levels  to 
help  determine  the  direction  of  groundwater  flow. 

Investigation  Clusters  (ICs)  19  and  21; 

The  landfills  and  pits  at  Confirmed  Sites  (CS")  7,  10,  11,  12,  13,  14,  and  PRL 
8  may  be  sources  of  groundwater  contaminatic''.  The  Regional  Water  Quality 
Control  Board  has  indicated  that  landfill  closure  requirements  may  be  Applic¬ 
able  or  Relevant  and  Appropriate  Requirements  (ARARs)  at  these  locations. 
Three  A  zone  wells  (IC21SB1  through  IC21SB3)  will  be  installed  upgradient 
(to  the  north)  and  downgradient  (to  the  south)  of  the  landfill  and  pit  in  IC  21 
to  provide  potentioiretric  data  and  monitor  contaminant  migration.  Hydro- 
Punch®  samples  will  be  collected  upgiadient  and  downgradient  of  each  pit  in 
IC  19  to  determine  whether  the  pits  have  contributed  to  groundwater  contami¬ 
nation.  After  the  data  are  analyzed,  two  A  monitoring  zone  wells  may  be 
installed  downgradient  of  the  pits  to  monitor  contaminant  migration. 

A  groundwater  divide  exists  within  or  near  IC  21.  The  divide  is  caused  by  the 
OU  D  extraction  wells  drawing  groundwater  to  the  north  in  opposition  to  the 
regional  gradient  (to  the  south).  Water  level  measurements  from  the  four 
wells  will  also  help  detennine  the  location  of  the  divide. 

IC  18: 

As  noted  in  the  Draft  Groundwater  OU  RI  report,  groundwater  flow  directions 
and  the  extent  of  contamination  are  poorly  defined  in  the  eastern  portion  of 
OU  C.  Two  A  zone  monitoring  wells  will  be  installed  in  IC  18  (IC18SB6  and 
IC18SB14)  to  help  fill  these  data  gaps.  These  wells  will  be  installed  next  to 
the  IWL  and  will  also  help  determine  if  leaks  from  the  line  have  contributed  to 
groundwater  contamination. 

IC  16: 

Groundwater  flow  directions  and  contaminant  concentrations  are  poorly 
defined  in  northeastern  OU  C.  An  A  zone  monitoring  well  will  be  installed  in 
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IC  16  (IC16SB3)  to  monitor  flow  directions  in  this  area  and  determine 
groundwater  quality. 

IC  15: 

The  Groundwater  OU  RI  report  recommended  a  boring  in  this  area  to  bound 
TCE  groundwater  cor.tamination  from  OU  Cl  (just  east  of  IC  15).  An  A  zone 
monitoring  well  (IC15SB3)  will  be  mstalled  to  help  detc  mine  the  extent  of 
contamination  northwest  of  OU  Cl. 

IC  14: 

A  monitoring  well  will  be  installed  (at  IC14SB3)  adjacent  to  the  industrial 
wastewater  line  (IWL)  where  leaks  were  identified  in  1988  by  EG&G.  An 
investigation  in  1993  by  Jacobs  Engineering  indicated  that  the  IWL  has  been 
plugged  at  this  location  for  an  undetermined  length  of  time  following  the  1988 
investigation  (Jacobs  Engineering,  forthcoming).  Because  wastewater  could 
not  pass  this  plug,  water  pressure  in  the  line  may  have  caused  leakage  through 
cracks  up-stream  (to  the  north)  and/or  at  the  location  of  the  plug  itself.  The 
well  will  provide  samples  to  evaluate  water  quality  near  the  leaks  and  water 
levels  to  help  determine  the  direction  of  groundwater  flow. 

IC  12: 

The  direction  of  groundwater  flow  and  the  quality  of  groundwater  are  not  well 
defined  in  the  eastern  portion  of  IC  12.  TTie  test  stands,  IWL,  and  drainage 
ditch  in  IC  12  are  potential  discharge  points/source  areas  for  contamination.  A 
monitoring  well  installed  at  IC12SB7  will  monitor  groundwater  quality  and 
help  define  the  potentiometric  surface  in  this  area.  This  location  was 
recommended  in  the  Draft  Groundwater  OU  RI  report. 
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Standard  Operating  Procedures 


STANDARD  OPERATING  PROCEDURE 
HANDLING  OF  BURIED  DRUMS 
DURING  INVESTIGATION  OF  LANDFILLS  AND  DISPOSAL  PITS 

1.0  OVERVIEW 

The  purpose  of  this  standard  operating  procedure  (SOP)  is  to  establish  proce¬ 
dures  for  managing  field  operations  in  the  event  that  buried  drums  are  encountered  during  the 
remedial  investigation  of  landfills  or  disposal  pits.  There  is  potential  that  drums  with 
unknown  contents  will  be  excavated  during  the  course  of  landfill  or  disposal  pit  exploration. 
Hazards  that  could  result  from  the  handling  of  buried  drums  include  fire,  explosion,  toxic 
vapor  generation,  and  physical  injury  resulting  from  moving  liquid  or  solid-filled  containers. 
There  is  also  potential  of  causing  soil  contamination  if  the  drums  contain  liquid  contaminants 
and  are  unsealed  or  broken  during  excavation. 

Magnetic  and  electromagnetic  geophysical  survey  methods  (See  Standard  Oper¬ 
ating  Procedure  for  Conducting  Magnetic  and  Electromagnetic  Surveys)  will  be  used  to 
determine  the  presence  of  buried  drums  prior  to  excavation;  however,  the  condition  of  buried 
drums  may  not  be  identifiable  with  the  geophysical  methods.  The  procedures  and  equipment 
described  here  are  intended  to  reduce  the  health  and  safety  hazards  and  the  soil  contamination 
hazards  that  could  arise  when  drums  are  encountered. 

2.0  EQUIPMENT 

The  equipment  needed  for  investigation  of  landfills  and  disposal  pits  is: 

Combustible  Gas  Indicator  (CGI).  A  calibrated  CGI  is  required  at  any 
landfill  or  disposal  pit  location  to  measure  potentially  explosive  gases 
from  drum  contents.  The  CGI  will  measure  the  percentage  of  the 
lower  explosive  limit  (LEL)  attained  by  the  concentration  of  total 
hydrocarbon  (THC)  emissions  from  the  trench. 

Photoionization  Detector  (PIP).  A  PID  is  required  to  monitor  organic 
compound  concentrations  in  soil  gas  from  trenches.  Calibration  gas 
will  be  available  to  calibrate  the  PID  before  each  day  of  use. 
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Gamma  Rav  Detector  or  Geieer-Mueller  Counter.  Drums  may  have 
been  used  historically  to  contain  radioactive  materials.  A  gamma  ray 
detector  or  Geiger-Mueller  counter  will  be  available  during  pit  excava¬ 
tion  to  screen  soils  and  drums  for  hazardous  levels  of  radioactivity 
before  attempts  are  made  to  move  or  sample  them. 

Draeger*  Tubes.  Draeger  tubes  that  indicate  the  concentrations  of 
toxic  organic  compounds  potentially  present  in  soil  gas  are  required. 
The  Health  and  Safety  Plan  prepared  for  the  remedial  investigation 
specifies  the  types  of  tubes  i^ded  and  their  use. 

Personal  Protective  Equipment.  Levels  D  and  C  protective  equipment 
will  be  essential  during  the  excavation.  If  leaking  drums  of  hazardous 
wastes  are  discovered  or  if  sealed  drums  are  to  be  transported  and 
sampled,  Level  A  or  B  protection,  with  supplied  air,  will  be  available 
to  workers.  See  Health  and  Safety  Plan  for  details. 

Health  and  Safety  Plan.  Copies  of  the  remedial  investigation  Health 
and  Safety  Plan  are  required  at  all  landfill/disposal  pit  investigation 
locations.  Each  field  worker  at  the  location  will  understand  the 
procedures  needed  to  maintain  health  and  safety. 

Cellular  Phone.  A  cellular  phone  will  be  available  at  the  investigation 
location.  The  phone  will  be  used  to  call  the  fire  department  and 
emergency  services  in  the  event  of  an  explosion  or  fire. 

Drum  Grappler.  A  drum  grappler  attachment  for  the  excavator  will  be 
available  for  removal  of  uncovered  drums  from  the  excavation. 

Chemical-Resistant  Plastic  Sheeting.  Chemical-resistant  plastic  sheeting 
will  be  available  to  cover  the  ground  surface  and  a  8-inch  high 
enclosing  berm  beneath  the  area  where  each  drum  or  adjacent  contami¬ 
nated  soils  are  brought  to  the  surface  for  repackaging  and  transporta¬ 
tion. 
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Specialized  Drum  Handling  Eauipment.  Equipment  specifically 
designed  for  lifting  and  moving  drums,  opening  sealed  drums,  and 
overpacking  drums  prior  to  transport  for  storage  or  disposal  is 
described  in  Chapter  1 1  of  Occupational  Safety  and  Health  Guidance 
Manual  for  Hazardous  Waste  Site  Activities  (1985),  which  is  included 
as  an  attachment  to  this  SOP. 

Notebook.  A  notebook  for  documenting:  the  location  and  dimensions 
of  the  trench;  equipment  used  for  trench,  boring,  and  monitoring;  CGI, 
PID,  or  radioactivity  measurements  and  their  location  and  depth  in  the 
trench;  decisions  made  on  the  basis  of  any  readings  exceeding  safe 
levels;  actions  taken;  and  any  changes  in  the  condition  of  personnel  as  a 
result  of  high  monitor  readings  or  other  safety  concerns. 

3.0  PROCEDURE 

The  attachment  to  this  procedure  was  prepared  by  the  National  Instimte  for 
Occupational  Health,  the  Occupational  Safety  and  Health  Administration,  the  U.S.  Coast 
Guard,  and  the  Environmental  Protection  Agency  for  handling  buried  and  surface-stored 
drums  and  other  containers.  The  precautions  and  procedures  in  the  attachment  are  applicable 
to  the  drum  handling  that  may  be  required  during  pit  excavation.  Therefore,  the  procedures 
presented  here  cite  appropriate  sections  of  the  attachment. 

Preparations 

1 .  Before  mobilizing  excavation  equipment  to  the  investigation  location, 
prepare  staging  areas,  described  in  the  attachment,  for  temporary  holding, 
opening  and  sampling,  overpacking,  and  transport;  all  health  and  safety 
supplies,  heavy  equipment,  and  sampling  supplies  needed  for  those  operations 
should  be  readily  available,  but  not  on  standby,  to  allow  those  operations  to 
proceed  if  drums  are  encountered. 

2.  Before  starting  any  excavation  at  a  landfill  or  disposal  pit,  the  project 
Health  and  Safety  Officer  will  review  with  the  field  crew  the  procedures 
necessary  to  maintain  health  and  safety  in  the  event  that  hazardous  waste 
drums  are  encountered;  review  the  Inspection  procedures  section  of  the 
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attachment  to  assure  that  the  appropriate  precautions  are  taken  if  symbols  on 
the  drum  or  the  type  of  drum  indicate  the  type  of  waste  it  contains. 

3.  Establish  a  100-foot  Exclusion  Zone  on  both  sides  of  the  trench 
location. 

4.  Check  the  battery  and  calibration  of  the  CGI,  PID,  and  gamma-ray 
detector;  check  the  operation  of  the  cellular  phone;  and  place  fire  department 
and  emergency  services  phone  numbers  near  the  phone. 

5.  Before  disturbing  the  surface  soils,  measure  background  concentrations 
of  organic  compounds  with  the  PID  and  concentrations  of  total  hydrocarbons 
with  the  CGI;  document  the  readings  along  with  the  location,  date,  time, 
weather  conditions,  and  names  of  all  personnel  working  at  the  location. 

Trenching: 

6.  Begin  the  trenching  in  accordance  with  the  procedures  described  in  the 
trenching  SOP;  if  geophysical  surveys  over  the  trench  area  indicated  the 
presence  of  buried  objects,  trenching  should  be  conducted  very  carefully  to 
prevent  rupturing  of  sealed  drums  or  overturning  of  unsealed  or  broken  drums. 


7.  As  each  new  section  of  trench  is  excavated,  monitor  soil  gas  emissions 
and  radioactivity  reaching  the  ground  surface-mouth  of  the  trench  (GS)  and  the 
breathing  zone  (BZ);  see  the  Health  and  Safety  Plan  for  procedures  to  take  if 
unsafe  levels  in  LEL,  PID,  and  radioactivity  readings  are  detected. 

8.  If  evidence  of  a  drum  is  encountered  in  the  excavation,  alert  the 
excavator  operator  of  its  presence  and  direct  the  operator  to  cautiously  proceed 
with  uncovering  the  drum  so  that  it  can  be  identified  and  removed;  it  may  be 
necessary  to  open  the  trench  to  allow  removal  of  the  drum  after  it  is 
uncovered;  begin  continuous  monitoring  of  LEL,  organic  vapors,  and 
radioactivity  while  the  drum  is  being  uncovered. 
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9.  Prepare  the  GS  area  near  the  drum  for  removal;  spread  chemical- 
resistant  plastic  sheeting;  bring  the  drum  gappling  equipment  to  the  location 
and  new  or  overpack  drums  that  will  receive  the  buried  drum,  its  contents,  and 
contaminated  soils. 

10.  Anempt  to  identify  the  potential  contents  and  condition  of  the  drum 
following  Handling  procedures  in  the  attachment. 

11.  If  the  drum  is  leaking  or  deteriorated,  follow  the  specific  procedures  in 
the  attachment  for  Leaking,  Open,and  Deteriorated  drums.  Continuously 
monitor  LEL,  organic  vapor,  and  radioactivity,  and  take  actions  specified  in 
the  Health  and  Safety  Plan  if  unsafe  levels  are  detected. 

12.  When  the  drum  is  sufficiently  excavated  to  be  removed,  the  drum 
grappling  equipment  should  be  used  to  lift  the  drum  onto  the  chemical-resistant 
sheeting;  if  it  is  leaking  or  has  indications  of  deterioration  or  rupture,  it  should 
be  placed  into  an  overpack  drum  and  sealed  before  transport  to  the 
holding/sampling  area. 

13.  If  there  is  evidence  that  liquids  or  solids  have  leaked  from  the  drum, 
use  the  excavator  to  remove  visibly-contaminated  soils  to  a  depth  of  5  feet 
below  the  drum;  place  the  soils  in  new  drums  that  have  been  moved  onto  the 
chemical-resistant  sheeting. 

14.  Take  LEL,  organic  vapor,  and  radioactivity  readings  of  the  removed 
soils;  if  readings  are  not  greater  than  safe  levels,  collect  representative  samples 
of  the  drummed  soils  prior  to  sealing  the  container;  if  the  drum  contents  have 
not  been  identified  from  their  obvious  physical  characteristics,  collect  samples 
for  measurement  of: 

Reactivity, 

Corrosivity, 

Ignitabiiity, 

Pesticides  and  polychlorinated  biphenyls, 

Halogenated  and  aromatic  volatile  organic  compounds. 
Semivolatile  organic  compounds. 
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Total  extractable  petroleum  hydrocarbons. 

Total  inorganic  species,  and 

If  there  are  radioactivity  readings  greater  than  background,  total 
alpha  and  beta  and  total  gamma. 

15.  After  drum  removal,  contaminated  soil  removal,  and  soil  sampling  are 
completed,  return  to  step  #6. 

16.  For  drums  that  have  been  removed  from  the  trench  and  taken  to 
holding  or  sampling  areas,  follow  procedures  in  the  attachment  for  Opening, 
Sampling,  Bulking  ,  Staging,  and  Shipment. 
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Introduction 

Accidents  may  occur  during  handling  of  drums  and  other 
hazardous  waste  containers.  Hazards  include  detonations, 
fires,  explosions,  vapor  generation,  and  physical  injury 
resulting  from  moving  heavy  containers  by  hand  and 
working  around  stacked  drums,  hesvy  equipment,  and 
deteriorated  drums.  While  these  hazards  are  always  pres¬ 
ent,  proper  work  practices— such  as  minimizing  handling 
and  using  equipment  and  procedures  that  isolate  workers 
from  hazardous  substances— can  minimize  the  risks  to 
site  personnel. 

This  chapter  defines  practices  and  procedures  for  safe 
handling  of  drums  and  other  hazardous  waste  containers. 
It  is  intended  to  aid  the  Project  Team  Leader  in  setting  up 
a  waste  container  handling  program.  In  addition  to  read¬ 
ing  this  chapter,  the  Project  Team  Leader  should  also  be 
aware  of  all  pertinent  regulations.  OSHA  regulations  (29 
CFR  Parts  1910  and  1926)  include  general  requiremems 
artd  starwlards  for  storing,  containing,  and  handling  chem¬ 
icals  and  containers,  and  for  maintaining  equipment  used 
for  handling  materials.  ERA  regulations  (40  CFR  Part  265) 
stipulate  requirements  for  types  of  containers,  maitt- 
tenance  of  comainars  and  eontairunant  structures,  and 
design  stkI  maintenarwe  of  storage  areas.  DOT  regula¬ 
tions  (49  CFR  Parts  171  through  178)  also  stipulate 
requirements  for  containers  and  procedures  for  shipment 
of  hazardous  wastes. 


Containers  are  handled  during  characterization  and 
removal  of  their  contents  and  during  other  operations.  A 
flow  chart  showing  one  set  of  possible  procedures  for 
drum  handling  is  given  in  Figure  11-1.  Guidance  for  safely 
performing  the  procedures  shown  in  Figure  11-1  is 
provided  in  the  following  sections  of  this  chapter.  The 
final  section.  Special  Case  Problems,  describes  the 
handling  of  tanks,  vaults,  vacuum  trucks,  elevated  tanks, 
and  compressed  gas  cylinders. 


Inspection 

The  appropriate  procedures  for  handling  drums  depend  on 
the  drum  contents.  Thus,  prior  to  any  handling,  drums 
should  be  visually  inspected  to  gain  as  much  information 
as  possible  about  their  contents.  The  inspection  crew 
should  look  for 

•  Symbols,  words,  or  other  marks  on  the  drum  indicat¬ 
ing  that  its  contents  are  hazardous,  eg.,  radioactive, 
explosive^  corrosive;  toxia  flammable. 

•  Symbols,  words,  or  other  marks  on  a  drum  indicating 
that  it  contains  discarded  laboratory  chemicals,  rea¬ 
gents,  or  other  potentially  dangerous  materials  in 
small-volume  individual  'containers  (see  Table  11-1). 

•  Signs  of  deterioration  such  as  corrosion,  rust,  and 
leaks. 

•  Signs  that  the  drum  is  under  pressure  such  as  swell¬ 
ing  and  bulging. 

•  Drum  type  (see  Table  11-1). 

•  Configuration  of  the  drumhead  (see  Table  11-2). 

Conditions  in  the  immediate  vicinity  of  the  drums  may 
provide  information  about  drum  contents  and  their 
associated  hazards.  Monitoring  should  be  conducted 
around  the  drums  using  instruments  such  as  a  gamma 
radiation  survay  instrumant,  organic  vapor  monitors,  and 
a  combustible  gas  meter. 

The  results  of  this  survey  can  be  used  to  classify  the 
drums  into  preliminary  hazard  categories,  for  example: 

•  Radioactive. 

•  Leaking/deteriorated. 

•  Bulging. 

•  Explosive/shock-sensitive; 

•  Contains  small-voluma  individual  containers  of 
laboratory  wastes  or  other  dangerous  materials. 

As  a  precautionary  measure,  personnel  should  assume 
that  unlaballad  drums  contain  hazardous  materials  until 
thair  contents  are  characterized.  Alsa  they  should  bear  in 
mind  that  drums  are  frequently  mislabelled— panicularly 
drums  that  are  reused.  Thus,  a  drum's  label  may  not 
accurately  describe  its  contents. 

If  buried  drums  are  suspected,  ground-penetrating  sys¬ 
tems,  such  as  alactromagnatic  wavs;  electrical  resistivity, 
ground-penetrating  radar,  magnetometry,  and  metal 
detection,  can  be  used  to  estimate  the  location  and  depth 
of  the  drums. 
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Tabic  11-1.  Special  Drum  Types  and 
Their  Associated  Hazards 


Myethylane  or 
PVC-Unod  Drums 


Exotic  Metal 
Drums  (eg.,  alumi¬ 
num,  nicksi,  stsin- 
Isss.  steel,  or  other 
unusual  metal) 
Slngia-Wallod 
Drums  Used  as  a 
Prsssuro  Vessel 

Laboratory  Packs 


Often  contain  strong  acids  or  bases.  If  the 
lining  is  punctured,  the  substance  usually 
quickly  corrodes  the  steal,  resulting  in  s 
significant  leak  or  spill. 

Vary  expensive  drums  that  usuaily  con¬ 
tain  an  sxtrsmsiy  dangerous  material. 


These  drums  have  fittings  for  both 
product  filling  and  placement  of  an  inert 
gas.  such  as  nitrogen.  May  contain  reac¬ 
tive  flammable  or  explosive  substaneae 
Used  for  disposal  of  expired  chemicals 
artd  process  samples  from  university 
laboratoriee  hoapitale  and  similar  instttu- 
done  Individual  containors  within  the  lab 
pack  are  often  not  packed  in  absorbent 
material.  They  may  contain  incompatible 
materials,  radioisotopes,  shock-ssnsitive 
highly  volatile  highly  corrosive  or  vary 
toxic  exotic  chemicals.  Laboratory  packs 
can  be  an  ignition  source  for  fires  at 
haxardous  waste  sitae 


Table  11-2.  Information  Provided  by 
Drumhead  Configuration 

CONRGURATION  INFORMATION 

Whole  ltd  removable  Designed  to  contain  solid 

matsrial. 

Has  a  bung.  Oesigned  to  contain  a  liquid. 

Contains  a  liner.  May  contain  a  highly  corrosive 

or  otherwise  hazardous  material. 


to  facilitate  characterization  and  remedial  action  (see 
Staging  in  this  chapter).  Handling  may  or  may  not  be 
necessary,  depending  on  how  the  drums  are  positioned  at 

a  site 

Since  accidents  occur  frequently  during  handling,  particu¬ 
larly  initial  handling,  drums  should  only  be  handled  if 
necessary.  Prior  to  handling,  all  personnel  should  be 
warned  about  the  hazards  of  handling,  and  instructed  to 
minimize  handling  as  much  as  possible  and  to  avoid 
unnecessary  handling.  In  all  phases  of  handling,  person¬ 
nel  should  be  alen  for  new  information  about  potential 
hazards.  These  hazards  should  be  responded  to  before 
continuing  with  mors  routine  handling  operations.  Over¬ 
pack  drums  (larger  drums  in  which  leaking  or  damaged 
drums  are  placed  for  storage  or  shipment  (see  49  CFR 
Part  173.3(c)))  and  an  adequate  volume  of  absorbent 
should  be  kept  near  areas  where  minor  spills  may  occur. 
Where  major  spills  may  occur,  a  containment  berm  ade¬ 
quate  to  contain  the  entire  volume  of  liquid  in  the  drums 
should  be  constructed  before  any  handling  takes  place  If 
the  drum  contents  spill,  personnel  trained  In  spill  response 
should  be  used  to  isolate  and  contain  the  spill. 

Several  types  of  equipment  can  be  used  to  move  drums; 

(1)  A  drum  grappler  attached  to  a  hydraulic  excavator; 

(2)  a  small  front-end  loader,  which  can  be  either  loaded 
manually  or  equipped  with  a  bucket  sling;  (3)  a  rough  ter¬ 
rain  forklift;  (4)  a  roller  conveyor  equipped  with  solid 
rollers;  and  (5)  drum  carts  designed  specifically  for  drum 
handling.  Drums  are  also  sometimes  moved  manually.  The 
drum  grappler  is  the  preferred  piece  of  equipment  for 
drum  handling.  It  keeps  the  operator  removed  from  the 
drums  so  that  there  is  less  likelihood  of  injury  if  the  drums 
detonate  or  rupture.  If  a  drum  is  leaking,  the  operator  can 
stop  the  leak  by  rotating  the  drum  and  immediately  plac¬ 
ing  it  into  an  overpack.  In  case  of  an  explosion,  grappler 
claws  help  protect  the  operator  by  partially  deflecting  the 
force  of  the  explosion. 


Planning 

Since  drum  handling  is  fraught  with  danger,  every  step  of 
the  operation  should  be  carefully  planned,  based  on  all 
the  information  available  at  the  time.  The  results  of  the 
preliminary  inspection  can  be  used  to  determine  11)  if  arry 
hazards  are  present  and  the  appropriate  response;  and 
(2)  which  drums  need  to  be  moved  in  order  to  be  opened 
and  sampled.  A  preliminary  plan  should  be  developed 
which  specifies  the  extent  of  handling  necessary,  the  per¬ 
sonnel  selected  for  the  jotv  and  the  most  appropriate 
procedures  based  on  the  hazards  associated  with  the 
probable  drum  contents  as  determined  by  visual  inspec¬ 
tion.  This  plan  should  be  revised  as  new  information  is 
obtained  durirtg  drum  handling. 


Backhoe  with  drum  grappler. 


Handling 

The  purpose  of  handling  ia  to  (II  respond  to  any  obvious 
problems  that  might  impsir  worker  safety,  such  as  radio¬ 
activity.  leakages  or  the  preaenca  of  explosive  substances, 
(2)  unstack  and  orient  drums  for  sampling,  artd  (3)  if 
necessary,  to  organize  drums  into  different  areas  on  site 


The  following  procedures  can  be  used  to  maximize 
worker  safety  during  drum  handling  and  movement: 

•  Train  personnel  in  proper  lifting  and  moving  tech¬ 
niques  to  prevent  back  injuries. 

•  Maks  sure  the  vehicle  selected  has  sufficient  rated 
load  capacity  to  handle  the  enticipated  loads,  an 
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make  sura  the  vehicle  can  operate  smoothly  on  the 
available  road  surface. 


under  internal  pressure,  as  evidenced  by  bulging  or 
swelling. 

*  If  a  pressurized  drum  has  to  be  moved,  whenever 
possible  handle  the  drum  with  a  grappler  unit  con¬ 
structed  for  explosive  containment.  Either  move 
the  bulged  drum  only  as  far  as  necessary  to  allow 
seating  on  firm  ground,  or  carefully  overpack  the 
drum.  Exercise  extreme  caution  when  working 
with  or  adjacent  to  potentially  pressurized  drums. 


•  Air  condition  the  cabs  of  vehicles  to  increase  opera¬ 
tor  efficiency;  p'otect  the  operator  with  heavy  splash 
shields. 

•  Supply  operators  with  appropriate  respiratory  protec¬ 
tive  equipment  when  needed.  Normally  either  a  com¬ 
bination  SC8A/SAR  with  the  air  tank  fastened  to  the 
vehicle,  or  an  airline  respirator  and  an  escape  SCBA 
are  used  because  of  the  high  potential  hazards  of 
drum  handling.  This  improves  operator  efficiency  and 
provides  protection  in  case  the  operator  must  aban¬ 
don  the  equipment. 

•  Hava  overpacks  ready  before  any  anampt  is  mads  to 
move  drums. 

•  Before  moving  anything,  determine  the  moat  appro¬ 
priate  sequence  in  which  the  various  drums  and 
other  containers  should  be  moved.  For  example^  small 
containers  may  have  to  be  removed  first  to  permit 
heavy  equipment  to  enter  and  move  the  drums. 

•  Exercise  extreme  caution  in  handling  drums  that  are 
not  intact  and  tightly  sealed. 

•  Ensure  that  operators  have  a  clear  view  of  the  road¬ 
way  when  carrying  drums.  Where  necessary,  have 
ground  workers  available  to  guide  the  operator's 
motion. 


Drums  Containing  Radioactive  Wdsta 

•  If  the  drum  exhibits  radiation  levels  above  back¬ 
ground  (see  Table  6-2),  immediately  contact  a  health 
physicist.  Oo  not  handle  any  drums  that  are  deter¬ 
mined  to  be  radioactive  until  persons  with  expenise 
in  this  area  have  been  consulted. 


Drums  that  May  Contain  Expiosive  or 
Shock-Sensitive  Waste 

•  If  a  drum  is  suspected  to  contain  explosive  or  shock- 
sensitive  waste  as  determined  by  visual  inspection, 
seek  specialized  assistance  before  any  handling. 

•  If  handling  is  necessary,  handle  these  drums  with 
axtrama  caution. 

•  Prior  to  handling  these  drums,  make  sure  all  non- 
essential  personnel  have  moved  a  safe  distance  away. 

•  Use  a  grappler  unit  constructed  for  explosive  contain¬ 
ment  for  initial  handling  of  such  drums. 

•  Palletize  the  drums  prior  to  transport.  Secure  drums 
to  pallets. 

•  Use  an  audible  siren  signai  system,  aimiiar  to  that 
employed  in  conventional  blasting  operations,  to 
signal  the  commencement  and  completion  of  explo¬ 
sive  waste  handling  activities. 

•  Maintain  continuous  communication  with  the  Site 
Safety  Officer  and/or  the  command  post  until  drum 
handling  operations  are  complete. 

Buigdng  Drums 

•  Pressurized  drums  are  extremely  hazardous.  Wher¬ 
ever  possible,  do  not  move  drums  that  may  be 


Drums  Containing  Packaged  Laboratory  Wastes 
(Lab  Packs) 

Laboratory  packs  (iA,  drums  containing  individual  con¬ 
tainers  of  laboratory  materials  normally  surrounded  by 
cushioning  absorbent  material)  can  be  an  ignition  source 
for  fires  at  hazardous  waste  sites.  They  sometimes  con¬ 
tain  shock-sensitive  materials.  Such  containers  should  be 
considered  to  hold  explosive  or  shock-sensitive  wastes 
until  otherwise  characterized.  If  handling  is  required,  the 
following  precautions  are  among  those  that  should  be 
taken: 

•  Prior  to  handling  or  transporting  lab  packs,  make  sure 
all  non-essential  personnel  have  moved  a  safe  dis¬ 
tance  away. 

•  Whenever  passible,  use  a  grappler  unit  constructed 
for  explosive  containment  for  initial  handling  of  such 
drums. 

•  Maintain  continuous  communication  with  the  Site 
Safety  Officer  and/or  the  command  post  until  han¬ 
dling  operations  are  complete. 

•  Once  a  lab  pack  has  been  opened,  have  a  chemist 
inspect,  classify,  and  segregate  the  bottles  within  it, 
without  opening  them,  according  to  the  hazards  of 
the  wastes.  An  example  of  a  system  for  classifying 
lab  pack  wastes  is  provided  in  Table  11-3.  The  objec¬ 
tive  of  a  classification  system  is  to  ensure  safe  segre¬ 
gation  of  the  lab  packs'  contents.  Pack  these  bottles 
with  sufficient  cushioning  and  absorption  materials 
to  prevent  excessive  movement  of  the  bottles  and  to 
absorb  all  free  liquids,  and  ship  them  to  an  approved 
disposal  facility. 

•  If  crystalline  material  is  noted  at  the  neck  of  any 
bottle,  handle  it  as  a  shock-sensitive  waste,  due  to 
the  potential  presence  of  picric  acid  or  other  similar 
material,  and  get  expert  advice  before  attempting  to 
handle  it. 

•  Palletize  the  repacked  drums  prior  to  transport. 

Secure  the  drums  to  pallets. 


Leaking,  Open,  and  Deteriorated  Drums 

*  If  a  drum  containing  a  liquid  cannot  be  moved  with¬ 
out  rupture,  immediately  transfer  its  contents  to  a 
sound  drum  using  a  pump  designed  for  transfering 
that  liquid. 

*  Using  a  drum  grappler,  place  immediately  in  overpack 
containers: 

leaking  drums  that  contain  sludges  or  semi-solids. 
Open  drums  that  contain  liquid  or  solid  waste. 
Deteriorated  drums  that  can  be  moved  without 
rupture. 
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Table  11-3.  Example  of  Lab  Pack  Content  Classification 
System  for  Disposal 


CLASSIFICATION 

EXAMPLES 

Inorganic  acids 

Hydrochloric 

Sulfuric 

Inorganic  baaas 

Sodium  hydroxide 

Potassium  hydroxide 

Strong  oxidizing  agents 

Ammonium  nitrate 

Barium  nitrate 

Sodium  chiorats 

Sodium  psroxida 

Strong  reducing  agents 

Sodium  thiosulfate 

Oxalic  acid 

Sodium  sulphita 

Anhydroua  organics  and 

Tatrsethyl  lead 

organometsincs 

Phonykriercuric  chlorids 

Anhydrous  inorganics  and 
(natal  hydrides 

Potassium  hydride 

Sotfum  hydride 

Sodium  metal 

Potassium 

Ib'JC  organics 

PCBs 

Insecticidas 

Flammable  organics 

Hexane 

Ibluene 

Acetone 

Inorganics 

Sodium  carbonate 

Potassium  chloride 

Inorganic  cyanides 

Potassium  cyanide 

Sodium  eyariide 

Copper  cyanide 

Organic  cyanides 

Cyanoaeetamide 

Toxic  mauls 

Arsenic 

Cadmium 

Lead 

Mercury 

Buriad  Drums 

•  Prior  to  initiating  subsurface  excavation,  use  ground- 
penetrating  systems  to  estimate  the  location  arKl 
depth  of  the  drums  (see  Inspection  in  this  chapter). 

•  Remove  soil  with  great  caution  to  minimize  the 
potential  for  drum  rupture. 

•  Hava  a  dry  chemical  fire  extinguisher  on  hand  to  con¬ 
trol  small  fires. 


Opening 

Drums  are  usually  opened  and  sampled  in  place  during 
site  ittvestigations.  However,  remedial  and  emergency 
operations  may  require  a  separate  drum  opening  area  (see 
Sta^ng  in  this  chapter).  Procedures  for  opening  drums 
are  the  same,  regardless  of  where  the  drums  are  opened. 
To  enhance  the  efficiency  and  safety  of  drum-opening 
personnel,  the  following  procedures  should  be  instituted. 

•  If  a  respiratwy  protection  system  is  used, 

place  a  bank  of  air  eyiittdera  outside  the  work  area 
and  supply  air  to  the  operators  via  airlines  and 
escape  SCBAa.  This  enables  workers  to  operats  in 
relative  comfort  for  extertded  oerioda  of  time. 


•  Protect  personnel  by  keeping  them  at  a  safe  distance 
from  the  drums  being  opened.  If  personnel  must  be 
located  near  the  drums,  place  explosion-resistant 
plastic  shields  between  them  and  the  drums  to  pro¬ 
tect  them  in  case  of  detonation.  Locate  controls  for 
drum  opening  equipment,  monitoring  equipment,  and 
fire  suppression  equipment  behind  the  explosion- 
resistant  plastic  shield. 

•  If  possible,  monitor  continuously  during  opening. 
Place  sensors  of  monitoring  equipment,  such  as 
colorimetric  tubes,  dosimeters,  radiation  survey 
instruments,  explosion  meters,  organic  vapor 
analyzers,  and  oxygen  meters,  as  close  as  possible 
to  the  source  of  contamirants,  i.e.,  at  the  drum 
opening. 

•  Use  the  following  remc  controlled  devices  for 
opening  drums: 

Pneumatically  operated  impact  wrench  to  remove 
drum  bungs. 

Hydraulically  or  pneumatically  operated  drum 
piercers  (see  Figure  11*2). 

Backhoes  equipped  with  bronze  spikes  for 
penetrating  drum  tops  in  large-scale  operations 
(see  Figure  11-3). 

•  Do  nor  use  picks,  chisels  and  firearms  to  open 
dnims. 

•  Hang  or  balance  the  drum  opening  equipment  to 
minimize  worker  exertion. 

•  If  the  drum  shows  signs  of  swelling  or  bulging, 
perform  all  steps  slowly.  Relieve  excess  pressure 
prior  to  opening  and,  if  possible,  from  a  remote 
location  using  such  devices  as  a  pneumatic  impact 
wrench  or  hydraulic  penetration  device.  If  pressure 
must  be  relieved  manually,  piece  a  barrier  such  as 
explosion-resistant  plastic  sheeting  between  the 
worker  and  bung  to  deflect  any  gas.  liquid,  or 
solids  which  may  be  expelled  as  the  bung  is 
loosened. 


Two  drums  vvith  rusted  bungs  were  opened  by  backhoes 
with  bronze  spikes  and  now  await  sampling.  Drum  in  fore' 
ground  has  baen  labatled  "ISO"  for  sample  documents' 
tion  purposes. 
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•  Op«n  exotic  motal  drums  and  polyathYlona  or 
polyvinyl  ehlorlda-linad  (PVC-linad)  drums  through 
the  bung  by  ramoval  or  drilling.  Exarcisa  axtrama 
caution  wlwn  manipulating  thasa  containars. 

•  Oo  not  opan  or  sarnpla  individual  containers  within 
laboratory  packs. 

•  Raaaal  opan  bungs  and  drill  openings  as  soon  as 
posaibla  with  new  bungs  or  plugs  to  svoid  explo¬ 
sions  and/or  vapor  generation.  If  an  open  drum 
canrtot  be  rasaalad,  place  the  drum  into  an  over- 
pack.  Hug  any  openings  in  prassuriiad  drums  with 
prasaura-vanting  caps  sat  to  a  5-psi  (pounds  par 
spuara  irtchl  release  to  allow  venting  of  vapor 
praasura. 


•  Oecontaminate  equipment  after  each  use  to  avoid 
mixing  incompatible  wastes. 

Sampling 

Drum  sampling  can  be  one  of  the  most  hazardous  activi¬ 
ties  to  worker  safety  and  health  because  it  often  involves 
direct  contact  with  unidentified  wastes.  Prior  to  collecting 
sny  sample,  develop  a  sampling  plan: 

•  Research  background  information  about  the  waste: 

•  Determine  which  drums  should  be  sampled. 

•  Select  the  appropriate  sampling  devicalsl  and 
containerls). 
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•  Oavciop  a  sampling  plan  which  includes  the  number, 
volumsb  and  locations  of  samples  to  be  taken. 

•  Develop  Standard  Operating  Procedures  for  opening 
drums,  sampling,  and  sample  packaging  and  trans¬ 
portation.  Some  guidance  in  designing  proper 
sampling  procadures  can  be  found  in  References  (2) 
and  (31. 

•  Have  a  trained  health  and  safety  professional  deter¬ 
mine  based  on  available  information  about  the 
wastes  and  sita  conditions,  the  appropriate  personal 
protection  to  be  used  during  sampling,  decontamina¬ 
tion,  and  packaging  of  the  sample 

When  manually  sampling  from  a  drum,  use  the  following 
techniques: 

•  Keep  sampling  personnel  at  a  safe  distance  while 
druma  are  being  opened.  Sample  only  after  opening 
operatfotu  are  complete 

•  Do  not  leen  over  other  drums  to  reach  the  drum  being 
sampled,  unless  absolutely  necessary. 


•  Cover  drum  tops  with  plastic  sheeting  or  other  suit¬ 
able  noncontaminated  materials  to  avoid  excessive 
contact  with  the  drum  tops. 

•  Never  stand  on  drums.  This  is  extremely  dangerous. 
Use  mobile  steps  or  another  platform  to  achieve  the 
height  necessary  to  safely  sample  from  the  drums. 

•  Obtain  samples  with  either  glass  rods  or  vacuum 
pumps.  Do  not  use  contaminated  items  such  as  dis¬ 
carded  rags  to  sample  The  contaminants  may  con¬ 
taminate  the  sample  and  may  not  bo  compatible  with 
the  waste  in  the  drum.  Glass  rods  should  be  removed 
prior  to  pumping  to  minimize  damage  to  pumps. 


Characterization 

The  goal  of  characterization  is  to  obtain  the  data  neces¬ 
sary  to  determine  how  to  safely  and  efficiently  package 
and  transport  the  wastes  for  treatment  and/or  disposal. 

If  wastes  are  bulked,  they  must  be  sufficiently  character- 
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■  iqinjiiti^  i^iuiiia  diiu  voider  [diners 


SITE: _ . 

ORUH  SIZE: 
0  unknown 

1  SS  g*l. 

2  30  gnl. 

3  ocher 
ipeelfy 


DRUM  MO.  _ 

DRUM  OPENING: 
0  unknown 
1.  ring  cop 

2  closed  cop 

3  open  cop 

4  ocher 
specify 


SAMPU  NO. 
DRUM  TYPE: 
0  unknown 

1  aecal 

2  plesclc 

3  fiber 

4  glass 
3  ocher 
specify 


SCREENING  RESULTS  (AREA): 

0  unknown 

1  raJloacclve 

2  acld/oxldlzcr 

3  causclc/reducer/cyanlde 

4  flaaaable  organic 

3  nonflaaaabla  organic 

6  peroxide 

7  air  or  wacer  reacclve 

8  Inerc 


DRUM  COLOR:  PRl  SEC 

0  unknown 

1  creaa 

2  clear  __  ___ 

3  black  _ 

4  whlce  _ 

5  red  __  ___ 

6  green  __ 

7  blue  ___ 

8  brown  ___  ___ 

9  pink  ___  __ 

10  oranga  __ 

11  yellow 

12  gt«y  _ 

13  purple  __ 

14  aaber  __  ___ 

13  green-blue  __ 


DRUM  CONTENTS  COLOR: 
0  unknown  __ 

1  creaa  __ 

2  clear 

3  black  _ 

*  whlce 

5  __  __ 

6  green 

7  blue  __  ___ 

8  brown  _ _ 

9  pink  __ 

10  orange _ 

11  yellow  “  ~ 

12  gray  _ 

13  purple  _ 

14  aaber  ~  ~ 

15  green-blue _ 


DRUM  CONDITION: 


0  unknown 

1  good 

2  fair  _ 

3  poor 

DRUM  HARKING  KEYWORD  1 

SCREENING  DATA: 

RADIOACTIVE 

ACIDIC 

CAUSTIC 

AIR  REACTIVE 

DRUM  HARKING 

KEYWORD  2 

HATER  REACTIVE 

DRUM  HARKING 

KEYWORD  3 

HATER  SOLUBLE 

HATER  BATH  OVA 

DRUM  CONTENTS 

STATE:  PRl  SEC 

0  unknown 

COMBUSTIBLE 

1  solid 

2  ll<tuld 

HALIDE 

3  sludge 

4  gas 

INORGANIC 

3  crash 

, 

6  dirt 

ORGANIC 

ALCOHOL/ ALDEHYDE 

DRUM  CONTENT  AMOUNT: 

0  unknown  _ 

1  ^“11  “ 

2  pare  _ 

3  eapty  _ 

CHEMICAL  ANALYSIS: 
radtaclon 
Ignlcable 
wacer  reacclve 
cyenlde 
oxidizer 
orgenlc  vapor 
pH 


CYANIDE 

FLAteiABLE 

OXIDIZER 

YES  NO 

_  INERT  OR  OTHER 

PP« 


YES  NO 


>  1  aR  over  background 
<  3 

pH  >  12 

Reacclon  of  10*  F 
ceap.  change 
Reacclon  of  ^  10* F 
ceap.  change 
Dlaaolves  In  wacer 

Reading  «  _ 

10  ppa  •  Yes 
Catches  fire  when 
torched  In  wacer  bach 
Green  flaae  when 
heated  with  copper 
WATER  BATH  OVA  and 
COMBUSTIBLE  •  No 
INORGANIC  •  No 
HATER  BATH  OVA, 

HATER  SOLUBLE  and 
COMBUSTIBLE  •  Yes 
Draegsr  cubs  over 
wacer  bach  >  2  ppa 
COMBUSTIBU**-  Yes,  and 
SETA  flashpoint  <  140*F 
Search  iodine  pa^er 
shows  poslclve  reacclon 
Everychlng  *No‘  except 
INORGANIC  or  ORGANIC 


Figura  11-4.  Sampla  Drum  Characterization  Sheet. 

Source:  EPA  Region  VII  Emergency  Planning  and  Response  Branch. 
(This  figure  is  provided  only  as  an  example.  Values  were  selected 
by  EPA  Region  VII  and  should  be  modified  as  appropriate.) 


ized  to  determine  which  of  them  can  be  safely  combined 
(see  Bulking  later  in  this  chapter).  As  a  first  step  in 
obtaining  these  data,  standard  tests  should  be  used  to 
classify  the  wastes  into  general  categories,  including 
auto-reactives,  water  reactives,  inorganic  acids,  organic 
acids,  heavy  metals,  pesticides,  cyanides,  inorganic 
oxidizers,  and  organic  oxidizers.  In  some  cases,  further 
analysis  should  be  conducted  to  more  precisely  identify 
the  waste  materials.  See  Figure  li-4  for  an  example  of  a 
characterization  sheet  for  drums. 

When  possible,  materials  should  be  characterized  using 
an  onsite  laboratory.  This  provides  data  as  rapidly  as  pos¬ 
sible.  and  minimizes  the  time  lag  before  appropriate  action 
can  be  taken  to  handle  arry  hazardous  materials.  Also,  it 


precludes  any  potential  problems  associated  with  trans¬ 
porting  samples  to  an  offsite  laboratory  (eg.,  sample 
packaging,  waste  incompatibility,  fume  generation). 

If  samples  must  be  analyzed  off  site,  samples  should  be 
packaged  on  sits  in  accordance  with  DOT  regulations 
(49  CFR)  and  shipped  to  the  laboratory  for  analysis. 


Staging 

Although  every  attempt  should  be  made  to  minimize  drum 
handling,  drums  must  sometimes  be  staged  (i4..  moved  in 
an  organized  manner  to  predesignated  areas)  to  facilitate 
characterization  and  remedial  action,  and  to  protect 


drums  from  potentially  hazardous  sits  conditions  le^.. 
movement  of  heavy  equipment  and  high  temperatures 
that  might  causa  explosion,  ignition,  or  pressure  buildup). 
Staging  involves  a  trade-off  between  the  increased  haz¬ 
ards  associated  with  drum  movement  and  the  decreased 
hazards  associated  with  the  enhanced  organization  and 
accessibility  of  the  waste  materials. 

The  number  of  staging  areas  necessary  depends  on  site- 
specific  circumstances  such  as  the  scope  of  the  opera¬ 
tion,  the  accessibility  of  drums  in  their  original  positions, 
and  the  perceived  hazards.  Investigation  usually  irtvolves 
little,  if  any,  staging;  remedial  and  emergency  operations 
can  involve  extensive  drum  staging.  The  extent  of  staging 
must  be  determined  individually  for  each  site  and  should 
always  be  kept  to  a  minimum.  Up  to  five  separate  areas 
have  been  used  (see  Figure  11-SI: 

•  An  initial  staging  ana  where  drums  can  be 
(1)  organized  according  to  type,  size,  and  sus¬ 
pected  contents,  and  (2)  stored  prior  to  sampling. 

•  An  opaning  ana  where  drums  are  opened, 
sampled,  and  resealed.  Locate  this  area  a  safe  dis¬ 
tance  from  the  original  waste  disposal  or  storage 
site  and  from  all  staging  areas  to  prevent  a  chain 
reaction  in  case  of  fire  or  explosion. 

•  During  large-scale  remedial  or  emergency  tasks,  a 
separata  sampling  ana  may  be  set  up  at  some  dis¬ 
tance  from  the  opening  area  to  reduce  the  number 
of  people  present  in  the  opaning  area,  and  to  limit 
potential  casualties  in  case  of  an  explosion. 

•  A  second  staging  ana,  also  known  as  a  holding 
area,  where  drums  are  temporarily  stored  after 
sampling  pending  characterization  of  their  con¬ 
tents.  Do  not  place  unsealed  drums  with  unknown 
contents  in  the  second  staging  area  in  case  they 
contain  incompatible  materials.  (Either  remove  the 
contents  or  overpack  the  drum.) 

•  A  final  staging  ana.  also  known  as  a  bulking  area, 
where  substances  that  have  been  characterized 
are  bulked  for  transport  to  treatment  or  disposal 
facilities. 

(jocate  the  final  staging  area  as  close  as  possible  to 
the  site's  exit. 

Grade  the  area  and  cover  it  with  plastic  sheeting. 
Construct  approximately  1-foot-high  (0.3-m-high) 
dikes  around  the  entire  area. 

Segregate  drums  according  to  their  basic  chemical 
categories  (acids,  heavy  metals,  pesticides,  etc.)  as 
determined  by  characterization.  Construct  separate 
areas  for  each  type  of  waste  present  to  preclude 
the  possibility  of  intermingling  incompatible  chemi¬ 
cals  when  bulking. 

In  all  staging  areas,  stage  the  drums  two  wide  in  two 
rows  per  area  (see  Figure  11-6),  and  space  these  rows 
7  to  8  feet  (2  to  2.5  ml  apart  to  enable  movement  of  the 
drum  handling  equipment. 


Bulking 

Wastes  that  have  been  characterized  are  often  mixed 
together  and  placed  in  bulk  containers  such  as  tanks  or 
vacuum  trucks  for  shipment  to  treatment  or  disposal 


Cmshad  drums  awaiting  landfill.  Note  the  staging  of 
drums  on  the  left  in  a  row  two  drums  wide. 


facilities.  This  increases  the  efficiency  of  transportation. 
Bulking  should  be  performed  only  after  thorough  waste 
characterization  by  trained  and  experienced  personnel. 

The  preliminary  tests  described  earlier  under  Characteriza¬ 
tion  provide  only  a  general  indication  of  the  nature  of  the 
individual  wastes.  In  most  cases,  additional  sampling  and 
analysis  to  further  characterize  the  wastes,  and  compati¬ 
bility  tests  (in  which  small  quantities  of  different  wastes 
are  mixed  together  under  controlled  conditions  and 
observed  for  signs  of  incompatibility  such  as  vapor  gener¬ 
ation  and  heat  of  reaction)  should  be  conducted.  Bulking 
is  performed  at  the  final  staging  area  using  the  following 
procedures: 

•  Inspect  each  tank  trailer  and  remove  any  residual 
materials  from  the  trailer  prior  to  transferring  any 
bulked  materials.  This  will  prevent  reactions  between 
incompatible  chemicals. 

•  To  move  hazardous  liquids,  use  pumps  that  are 
properly  rated  (see  National  Fire  Protection  Associa¬ 
tion  (NFPAI  70  Articles  500-503  and  NFPA  497MI 
and  that  have  a  safety  relief  valve  with  a  splash 
shield.  Make  sure  the  pump  hoses,  casings,  fittings, 
and  gaskets  are  compatible  with  the  material  being 
pumped. 

•  Inspect  hose  lines  before  beginning  work  to  ensure 
that  all  lines,  fittings,  and  valves  are  intact  with  no 
weak  spots. 

•  Take  special  precautions  when  handling  hoses  as 
they  often  contain  residual  material  that  can  splash 
or  spill  on  the  personnel  operating  the  hoses.  Protect 
personnel  against  accidental  splashing.  Protect  lines 
from  vehicular  and  pedestrian  traffic. 

•  Store  flammable  liquids  in  approved  containers. 


Shipment 

Shipment  of  materials  to  offsite  treatment,  storage,  or 
disposal  facilities  involves  the  entry  of  waste  hauling 
vehicles  into  the  site.  U.S.  Department  of  Transportation 
(DOT)  regulations  (49  CFR  Parts  171-178)  and  EPA  regula¬ 
tions  (40  CFR  Part  263)  for  shipment  of  hazardous 
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Figure  11-6.  Sample  Drum  Staging  Layout. 
Source:  Reference  [1|. 


•  Outfit  the  driver  with  appropriate  protective 
equipment. 

•  If  drums  are  shipped,  tightly  seal  the  drums  prior  to 
loading.  Overpack  leaking  or  deteriorated  drums  prior 
to  shipment.  (Under  most  circumstances,  overpack 
drums  used  for  hazardous  wastes  msy  not  be  reused 
[49  CFR  Part  173.3(c)I)  Make  sure  that  truck  bed 
and  walls  are  clean  and  smooth  to  prevent  damage  to 
drums.  Oo  not  double  stack  drums.  Secure  drums  to 
prevent  shifting  during  transport. 

•  Kaep  bulk  solids  several  inches  below  the  top  of  the 
truck  container.  Cover  loeds  with  a  layer  of  clean  soil, 
foam,  and/or  tarp.  Secure  the  load  to  prevent  shifting 
or  release  during  transport. 

•  Weigh  vehicles  periodically  to  ensure  that  vehicle  and 
road  weight  limits  are  not  exceeded. 

•  Decontaminate  vehicle  tires  prior  to  leaving  the  site 
to  ensure  that  contamination  is  not  carried  onto  pub¬ 
lic  roads. 

•  Check  periodically  to  ensure  that  vehicles  are  not 
releasing  dust  or  vapor  emissions  off  site. 

•  Develop  procedures  for  responding  quickly  to  offsite 
vehicle  breakdown  and  accidents  to  ensure  minimal 
public  impact. 


Sing/9~staek»d  ovarpack  drums  awaithg  transport  off 
sita.  Workar  suitad  in  Leva!  C  personal  protactiva  equip- 
mant  will  spread  a  tarp  over  the  drums  to  protect  them 
during  transport. 


wastes  must  be  complied  with.  The  following  guidelines 
can  enhance  the  safety  of  these  operations: 

•  Locate  the  final  staging  (bulking)  ares  as  close  as 
possible  to  the  site  exit. 

•  Prepare  a  circulation  plan  that  minimizes  conflict 
between  cleanup  teams  and  waste  haulers.  Install 
traffic  signs,  lights,  and  other  control  devices  as 
necessary. 

•  Provide  adequate  area  for  onsite  and  hauling  vehicles 
to  turn  sround.  Where  necessary,  build  or  improve 
onsite  roads. 

•  Stage  hauling  vehicles  in  a  safe  area  until  ready  for 
loading  with  drivers  remaining  in  cab.  Minimize  the 
time  that  drivers  spend  in  hazardous  areas. 


Special  Case  Problems 

Tanka  and  Vaulta 

For  tanks  and  vaults,  which  are  often  found  on  hazardous 
waste  sites,  the  following  procedures  are  recommended: 

•  In  general,  when  opening  a  tank  or  vault  follow  the 
same  procedures  as  for  a  sealed  drum.  If  necessary, 
vent  excess  pressure  if  volatile  substances  are 
stored.  Place  deflecting  shields  between  workers  and 
the  opening  to  prevent  direct  contamination  of  work¬ 
ers  by  materials  forced  out  by  pressure  when  the 
tank  is  opened. 

•  Guard  manholes  or  access  portals  to  prevent  person¬ 
nel  from  falling  into  the  tank. 

•  Identify  the  contents  through  sampling  and  analysis. 
If  characterization  indicates  that  the  contents  can  be 
safely  moved  with  the  available  equipment,  vacuum 
them  into  a  trailer  for  transportation  to  a  disposal  or 
recycling  facility. 

•  Empty  and  decontaminate  the  tank  or  vault  before 
disposal. 

•  If  it  is  necessary  to  enter  a  tank  or  vault  (iA,  confined 
spaces)  for  any  reason  (e.g.,  to  clean  off  solid 
materials  or  sludges  on  the  bottom  or  sides  of  the 
tank  or  vault),  the  following  precautions  should  be 
taken  (4|: 

Ventilate  thoroughly  prior  to  entry. 

Disconnect  connecting  pipelines. 

Prior  to  entry,  take  air  samples  to  prove  the 
absence  of  flammable  or  other  hazardous  vapors 
and  to  demonstrate  that  adequate  levels  of  oxygen 
exist. 
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Handling  Drums  and  Other  Containers 


Equip  the  entry  teem  with  appropriete  reepiratory 
protection,  protective  clothing,  safety  harnesses, 
and  ropes. 

Equip  a  safety  observer  with  appropriate  respira¬ 
tory  protection,  protective  clothing,  a  safety  har¬ 
ness,  and  rope 

Establish  lifeline  signals  prior  tc  entry  so  that  the 
worker  and  safety  observer  can  communicate  by 
tugs  on  the  ropa 

Heve  an  additional  person  available  in  the  immedi¬ 
ate  vicinity  to  assist  the  safety  observer  if  needed. 
Instruct  the  safety  observer  not  to  enter  the  space 
until  additional  personnel  are  on  scena 


Vacuum  Thicks 

•  Wear  appropriate  protective  clothing  and  equipment 
when  opening  the  hatch. 

•  If  possibla  use  mobile  steps  or  suitable  scaffolding 
consistent  with  29  CFR  Part  1910,  Subpart  0.  Avoid 
climbing  up  the  ladder  and  walking  across  the  tank 
catwalk. 

•  If  the  truck  must  be  climbed,  raise  and  lower  equip¬ 
ment  and  samples  in  carriers  to  enable  workers  to 
use  two  hands  while  climbing. 

\  •  If  possibla  sample  from  the  top  of  the  vehicia  If  it  is 
'  necessary  to  sample  from  the  drain  spigot,  take  steps 
to  prevent  spraying  of  excessive  sobstancea  Have  all 
personnel  stand  off  to  the  sida  Have  sorbent 
materials  on  hand  in  the  event  of  a  spill. 


Elevated  Tanks 

In  general,  observe  the  safety  precautions  described  for 
vacuum  trucks.  In  addition: 

•  Use  a  safety  line  and  hamesa 

•  Maintain  ladders  and  railings  in  accordance  with 
OSHA  requirements  (29  CFR  Part  1910,  Subpart  0). 


Comprassad  Gas  Cylindare 

•  Obtain  expert  assistance  in  moving  and  disposing  of 
compressed  gas  cylinders. 

•  Handle  compressed  gas  cylinders  with  extreme  cau¬ 
tion.  The  rupture  of  a  cylinder  may  result  in  an  explo¬ 
sion,  and  the  cylinder  may  become  a  dangerous 
projectile. 

•  Record  the  identification  numbers  on  the  cylinders  to 
aid  in  characterizing  their  contents. 


Ponds  and  Lagoons 

•  Drowning  is  a  very  real  danger  for  personnel  suited  in 
protective  equipment  because  the  weight  of  protec¬ 
tive  equipment  increases  an  individual's  overall  den¬ 
sity  and  severely  impairs  their  swimming  ability. 
Where  there  is  danger  of  drowning,  provide  neces¬ 
sary  safety  gear  such  as  lifeboats,  tag  lines,  railings, 
nets,  safety  harnesses,  and  flotation  gear. 


•  Wherever  possible,  stay  on  shore  Avoid  going  out 
over  the  water. 

•  Be  aware  that  some  solid  wastes  may  float  and  give 
the  appearance  of  solid  cracked  mud.  Caution  should 
be  exercised  when  working  along  shorelines. 
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STANDARD  OPERATING  PROCEDURES 
FOR  SAMPLING  GROUNDWATER  WITH 
HYDROPUNCH®  I  AND  II  SAMPLERS 


1.0  OVERVIEW 

The  purpose  of  this  Standard  Operating  Procedure  (SOP)  is  to  set  procedures 
for  the  collection  of  groundwater  samples  using  the  HydroPunch®  I  and  II  samplers  at 
McClellan  Air  Force  Base  (AFB).  These  guidelines  will  ensure  that  the  groundwater 
samples  are  collected  in  a  quality  and  consistent  manner.  This  SOP  is  intended  to  be  used  in 
conjunction  with  Section  5.2  of  the  McClellan  AFB  Quality  Assurance  Project  Plan  (QAPP). 

The  HydroPunch®  I  and  II  samplers  are  used  to  collect  groundwater  samples 
from  borings  drilled  to  the  top  of  the  water  table  or  at  specific  depths  within  a  water  bearing 
zone  without  installing  a  monitoring  well.  These  samplers  enable  collection  of  groundwater 
quality  data  to:  1)  identify  the  areas  of  contaminated  groundwater  and  contributing  source 
areas;  and  2)  enable  more  accurate  placement  of  dedicated  wells  for  long-term  groundwater 
monitoring. 


2.0  EQUIPMENT 

HydroPunch®  I  and  II  samplers:  The  HydroPunch®  samplers  are  con¬ 
structed  of  stainless  steel,  approximately  5  feet  long  and  up  to  2  inches  in  diameter,  and  have 
internal  sample  chambers  that  can  be  used  to  collect  and  retrieve  groundwater  samples.  Both 
samplers  operate  in  the  same  manner  in  that  both  are  driven  into  the  soil  with  the  aid  of  a 
drill  rig,  then  retracted  or  pulled  on  to  expose  a  screened  inlet  to  the  sample  chamber.  The 
primary  differences  between  the  HydroPunch®  I  and  HydroPunch®  II  samplers  are:  1)  the 
HydroPunch®  II  sampler  is  larger  in  diameter  (2  inches)  than  the  HydroPunch®  I  (1.75 
inches);  and  2)  the  body  of  the  HydroPunch®  II  sampler  can  be  retracted  as  much  as  4  feet 
from  total  driven  depth  to  allow  insertion  of  a  1-inch  diameter  bailer  from  the  surface  to 
collect  unlimited  sample  volumes. 

HydroPunch*  samplers  will  be  used  in  conjunction  with  many  drilling  methods 
including  hollow  stem  auger  (HSA),  sonication,  air  rotary  casing  hammer  (ARCH),  cone 
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penetrometer  (CPT),  and  other  cased  borehole  methods  to  collect  groundwater  samples.  The 
HydroPunch®  I  sampler,  originally  designed  for  use  with  CPT  rigs,  will  be  used  to  collect 
groundwater  samples  from  borings  drilled  with  a  CPT  rig.  Because  the  HydroPunch*  II  is 
larger  in  diameter  (2  inches  versus  1.75  inches)  than  the  CPT  drill  rods,  it  cannot  be  used 
with  the  CPT  rig.  However,  the  increased  durability  of  the  HydroPunch®  II,  the  larger 
internal  sample  chamber  (1250  ml  versus  500  ml)  and  the  added  option  of  collecting  samples 
from  the  HydroPunch®  II  with  a  1-inch  diameter  bailer  makes  it  particularly  useful  for 
remedial  investigations  in  low  yield  water  bearing  zones.  As  a  result,  the  HydroPunch®  II 
will  be  used  to  collect  groundwater  samples  from  borings  with  all  other  cased  drilling 
methods. 


3.0  PROCEDURES 

The  following  procedures  will  be  used  to  collect  groundwater  samples  using 
HydroPunch®  samplers: 

1 .  The  anticipated  depth  to  groundwater  will  be  determined  prior  to 
drilling  by  measuring  water  levels  in  piezometers  and  monitoring  wells 
that  are  screened  through  the  water  table  (A  zone  at  McClellan)  and 
within  200  feet  of  the  boring  location.  If  no  A  zone  wells  are  located 
nearby,  quarterly  water  level  measurements  from  the  Groundwater 
Operable  Unit  quarterly  monitoring  program  for  wells  in  the  general 
area  will  be  used  to  estimate  the  depth  to  groundwater.  This  allows  the 
geologist  to  anticipate  the  depth  at  which  groundwater  will  be 
encountered.  At  sampling  locations  drilled  with  a  CPT  rig,  the  depth 
to  water  will  be  determined  using  a  piezoelectric  cone/tip  during  the 
initial  penetration  of  CPT  rods  to  evaluate  borehole  lithology. 

2.  For  CPT  borings,  the  HydroPunch®  I  sampler  will  be  attached  to  the 
CPT  drill  rod  and  advanced  to  a  depth  of  5  feet  below  the  estimated 
static  water  depth.  Once  at  the  prescribed  depth,  the  sampler  will  be 
retracted  6  inches,  to  allow  formation  water  to  enter  the  sample 
chamber  through  the  stainless  steel  screen.  After  approximately  30 
minutes,  the  sampler  will  be  removed  and  the  sample  decanted. 
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3.  For  all  other  drilling  methods,  the  boring  will  be  drilled  to  a  depth 
approximately  5  to  10  feet  above  the  depth  first  water  is  expected  to  be 
encountered.  Drilling  will  then  proceed  at  a  reduced  rate  until 
collected  soil  samples  indicate  saturation. 

4.  Drilling  will  cease  and  drill  tools  (i.e.,  center  bit,  soil  sampling  tools, 
drill  rods)  will  be  removed  from  the  boring  and  the  HydroPunch®  II 
sampler  will  be  assembled. 

5.  The  HydroPunch®  II  sampler  will  be  connected  to  center  rods  and 
lowered  to  the  boring  total  depth. 

6.  The  sampler  will  be  driven  approximately  3  to  4  feet  into  the  soils  by 
applying  downward  pressure  on  the  center  rods  using  the  drill  rig  (i.e., 
140  pound  drop  hammer  on  HSA  rig,  vibrating  head  on  sonic  rig, 
etc.). 

7.  The  body  of  the  sampler  will  be  pulled  back  the  length  into  which  it 
was  driven  into  the  ground,  exposing  3  to  4  feet  of  polyvinyl  chloride 
(PVC)  or  polypropylene  (0.010  or  0.020  inch)  slotted  screen; 

8.  A  water-level  indicator  will  be  lowered  down  the  center  rod  to 
determine  the  height  of  water  in  the  screened  ponion  of  the  sampler  as 
it  fills.  When  an  adequate  volume  of  groundwater  has  flowed  into  the 
screen,  the  water-level  indicator  will  be  removed  and  a  small  diameter 
Teflon®  bailer  will  be  Pwered  into  the  screened  portion  of  the 
HydroPunch®  II  to  collect  groundwater.  This  step  will  be  repeated 
until  sufficient  groundwater  has  been  collected  for  the  required 
chemical  analyses. 

The  following  changes  to  operating  procedure  for  the  HydroPunch®  II  sampler 
shall  be  incorporated  when  lithologic  deposits  (i.e.,  clayey  silts)  that  yield  groundwater  very 
slowly  are  present: 

1 .  If  the  water  level  in  the  screen  of  the  HydroPunch®  II  has  not  risen  to  a 
sufficient  level  for  collection  of  a  groundwater  sample  within  2  hours  of 
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placement,  then  the  sampler  will  be  removed  and  the  boring  will  be 
advanced  an  additional  5  feet  (past  the  initial  depth  of  the  HydroPunch* 
II.  Steps  4  through  8  will  be  repeated.  If  after  2  hours,  sufficient 
groundwater  has  not  entered  the  sampler,  attempts  to  collect  a 
groundwater  sample  will  be  discontinued. 

Groundwater  sample  preservation  and  documentation:  decontamination 
procedures  for  all  downhole  drilling  and  sampling  equipment  will  be  conducted  in  accordance 
with  Section  5.2  of  the  QAPP. 
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STANDARD  OPERATING  PROCEDURE 
FOR  SAMPLING  OF  PERCHED  WATER 
AND  INSTALLATION  OF  CONDUCTOR  CASING 
IN  PERCHED  WATER  CONDITIONS 


1.0  OVERVIEW 

The  purpose  of  this  Standard  Operating  Procedure  (SOP)  is  to  set  procedures 
for  sampling  of  perched  water  and  installation  of  conductor  casing  in  perched  water 
conditions. 


The  vertical  migration  of  perched  water  in  a  remedial  investigation  soil  boring 
provides  two  distinct  environmental  risks.  First,  if  the  perched  water  is  contaminated  and 
allowed  to  migrate  vertically,  it  may  further  impact  the  groundwater  at  McClellan  AFB. 
Second,  uncontaminated  perched  water  may  leach  contaminants  present  at  greater  depths 
within  the  vadose  zone  and  provide  a  transpon  mechanism  for  contaminants  to  groundwater. 
Installation  of  a  temporary  conductor  casing  has  proven  to  be  an  effective  means  of  reducing 
this  risk  and  allow  drilling  activities  to  continue. 

Several  drilling  methods  are  employed  during  remedial  investigations  at 
McClellan  AFB.  These  include  hollow  stem  auger  (HSA),  sonication,  air  rotary  casing 
hammer  (ARCH),  and  cone  penetrometer  (CPT)  drilling  methods.  With  the  exception  of  the 
HSA  drilling  method,  all  of  these  drilling  methods  basically  involve  the  installation  of  a 
string  of  temporary  threaded  conductor  casing  or  drill  rods  that  effectively  seal  off  successive 
lithologic  intervals  and  water  bearing  zones  as  drilling  proceeds.  However,  the  configuration 
of  the  HSA  auger  flights  (auger  flights  on  the  outside  of  the  drill  casing)  results  in  a  boring 
diameter  that  is  several  inches  larger  in  diameter  than  the  drill  casing,  and  can  create  a 
pathway  for  vertical  migration  of  perched  water.  As  such,  this  SOP  only  addresses 
installation  of  conductor  casing  using  the  HSA  drilling  method. 


2.0  EQUIPMENT 

Only  additional  equipment  used  for  the  collection  of  perched  water  samples 
and  installation  of  a  temporary  conductor  casing  are  addressed  here.  Standard  equipment 
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used  in  the  collection  of  groundwater  samples  or  in  conjunction  with  drilling  activities  are 
described  in  Section  5.2  of  the  QAPP. 

HvdroPunch*  I  or  II  sampler/Teflon*  bailer:  A  HydroPunch*  II  sampler  will 
be  used  to  collect  perched/groundwater  samples.  A  detailed  descriptions  of  the  HydroPunch* 
II  sampler  is  available  from  QED  Environmental  Systems  of  Ann  Arbor,  Michigan. 

Conductor  casing:  A  temporary  flush-threaded  or  welded  steel  conductor 
casing  will  be  used  to  effectively  seal  off  the  perched  water  zone  and  allow  drilling  to 
proceed  to  greater  depths.  The  conductor  casing  will  be  approximately  3  inches  larger  in 
diameter  than  the  outside  diameter  of  the  auger  flights. 

Non-beneficiated  sodium  bentonite  chips:  Non-beneficiated  sodium  bentonite 
chips  will  be  used  to  create  a  seal  around  the  conductor  casing. 


3.0  PROCEDURES 

Perched  water  sampling  conducted  during  drilling  will  be  accomplished  using  a 
HydroPunch*  sampler  or  Teflon*  bailer.  An  SOP  for  the  collection  of  subsurface  water 
samples  through  borings  using  HydroPunch*  samplers  from  various  drilling  methods  is 
included  in  this  appendix.  Other  procedures  for  collection  of  groundwater  samples  using  a 
bailer  are  addressed  in  Section  5.2  of  the  QAPP. 

Prior  to  mobilizing  to  the  drilling  location,  all  information  on  the  presence  of 
perched  water  at  the  site  and  adjacent  sites  will  be  reviewed.  This  information  may  be 
available  from  previous  CPT  rig  borings  equipped  with  a  piezoelectric  tip/sensor  or  from 
other  HSA  borings  drilled  near  the  location.  In  the  event  that  perched  water  is  encountered  at 
the  site  during  drilling,  the  procedures  outlined  in  this  SOP  will  need  to  be  followed.  It  is 
also  important  to  note  that  utilization  of  this  method  limits  the  outer  diameter  of  the  auger 
flight  used  for  subsequent  drilling  and  sampling  to  6-5/8  inches  (3-1/4  inch  I.D.).  This  is 
standard  for  most  HSA  rigs  and  allows  collection  of  soil  samples  up  to  2  inches  in  diameter. 

1 .  If  perched  water  is  encountered  while  drilling,  drilling  activities  will 
cease,  and  an  attempt  will  be  made  to  collect  a  water  sample  for 
analysis  using  either  a  HydroPunch*  sampler  (or  equivalent)  or  a 
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Teflon®  bailer.  The  decision  of  which  sampler  to  use  will  be  made  in 
the  field  based  on  the  volume  of  water  present,  with  the  HydroPunch* 
sampler  being  the  preferred  mechanism  for  collection.  Samples  will  be 
analyzed  for  the  contaminants  of  concern  that  are  likely  to  be  dissolved 
in  water  (VOCs,  inorganic  species)  at  the  location. 

2.  If  the  depth  and  thickness  of  the  perched  water  zone  is  known  from 
review  of  existing  information  for  the  boring  location,  skip  this  step 
and  proceed  to  Step  5.  Otherwise,  continuously  sample  until  dry  soils 
are  retrieved  and  the  depth  and  thickness  of  the  perched  water  zone  is 
identified. 

3.  When  the  total  depth  of  the  perched  water  zone  has  been  identified, 
stop  drilling,  lift  the  augers  2  feet,  emplace  a  2-foot  seal  of  non- 
beneficiated  sodium  bentonite  chips  at  the  total  depth  of  the  boring. 

This  will  create  an  effective  seal  prior  to  removing  the  augers  and 
during  reaming  of  the  boring  to  a  large  diameter  for  conductor  casing 
placement. 

4.  Ream  the  hole  with  a  10-1/8  inch  O.D.  auger  to  allow  emplacement  of 
a  8  inch  O.D.  conductor  casing. 

5.  Following  reaming  to  the  bottom  of  the  bentonite  plug  (see  ttZ)  or  to 
the  bottom  of  the  perched  zone  as  determined  from  previous  drilling 
information,  remove  the  augers  and  lower  the  conductor  casing  to  the 
total  depth  of  the  boring. 

6.  Seat  the  conductor  casing  in  place  using  the  140-pound  rig  hanuner  or 
use  the  weight  of  the  rig  (if  necessary). 

7.  Use  a  one-inch  tremie  pipe  to  place  an  outer  seal  of  non-beneficiated 
sodium  bentonite  chips/p>ellets  in  the  annulus  between  the  conductor 
casing  and  the  borehole  wall.  The  seal  shall  extend  from  the  bottom  of 
the  casing  to  the  depth  of  the  top  of  the  perched  water  zone.  Also, 
pour  bentonite  chips  into  the  inner  annulus  of  the  casing  to  create  a 
one-foot  thick  plug  at  the  base  of  the  casing.  Pour  potable  water  down 
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the  inner  annulus  and  around  the  outside  of  the  conductor  casing  to 
hydrate  the  bentonite. 

8.  Also,  place  several  bentonite  chips  in  a  cup  of  water  and  allow  to 
hydrate.  Use  this  cup  as  a  control  sample  to  determine  when  bentonite 
in  and  around  the  casing  is  fully  hydrated  (may  take  up  to  two  hours). 
Store  the  sample  in  a  shaded  area. 

9.  Continue  drilling  to  greater  depths  through  the  interior  of  the  conductor 
casing  to  total  depth. 

10.  Following  completion  of  the  boring,  abandon  as  required  following 
procedures  outlined  in  the  QAPP. 

1 1 .  Remove  the  temporary  conductor  casing  when  the  level  of  the  grout 
used  for  well  construction  or  borehole  abandonment  reaches  the  base 
conductor  casing. 
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STANDARD  OPERATING  PROCEDURE  FOR 
RADIATION  SURVEY  AND  FIELD  ANALYSIS 
WITH  GEIGER-MUELLER  DETECTOR 


1.0  OVERVIEW 

The  purpose  of  this  standard  operating  procedure  (SOP)  is  to  establish 
procedures  for  rapid  determination  of  alpha,  beta,  or  gamma  radiation  in  the  field  in  either  a 
survey  or  field  analysis  mode.  Implementation  of  the  SOP  will: 

•  Expedite  the  identification  of  areas  a  few  feet  in  diameter  (within  a 
large  storage  or  use  area)  where  radioactive  wastes  have  penetrated  the 
surface  after  a  discharge; 

•  Allow  analysis,  equivalent  to  a  Level  III  laboratory  method,  to  be 
conducted  in  the  field;  and 

•  Save  costs  and  time  that  would  be  expended  in  collection  and  laboratory 
analysis  of  large  numbers  of  su’face  samples  to  identify  radioactive 
discharge  areas. 

The  use  of  this  procedure  is  based  on  the  ability  o"  a  detector  to  measure 
ionizing  radiation  given  off  by  residual  radionuclides  in  surface  soils  or  pavement.  The 
measurement  of  radiation  is  not  affected  by  sample  preparation  or  weather  conditions. 
Therefore,  accurate,  precise,  and  representative  measurements  can  be  obtained  in  the  field 
with  the  appropriate  detector  and  rotameter.  A  Geiger-Mueller  counter  was  selected  for  use 
in  this  procedure  because  it  is  very  sensitive  to  alpha,  beta,  and  gamma  radiation. 

Permission  to  bring  low-level  radioactive  material  on  base  for  equipment 
calibration  must  be  obtained  from  McClellan  AFB  prior  to  project  initiation. 
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2.0 


EQUIPMENT 


Detector/Probe:  A  Geiger-Mueller  counter,  operating  on  the  principal  of  gas 
amplification  of  radioactive  energy  entering  the  probe,  is  recommended  because  of  sensitivity 
to  low-level  radiation.  A  survey  probe  held  at  waist-level  while  walking  gridlines  across  the 
investigation  area  is  recommended.  A  "pancake"  probe  placed  in  direct  contact  with  the  soil 
or  pavement  is  recommended  for  in-field  analysis  of  surface  areas  with  "higher  levels"  of 
radiation  identified  with  the  survey  probe.  Other  types  of  detectors  may  be  selected  if 
specific  radionuclides  or  radiation  types  (alpha,  beta,  or  gamma)  are  expected  in  the 
investigation  area.  The  detector  probe  selected  should  be  both  sensitive  and  rugged  enough 
for  use  in  the  field. 

Scaler/Rotameter:  A  reliable,  battery-operated,  multi-scale  meter  with  a 
voltage  range  and  sensitivity  suitable  for  operation  with  the  selected  detector.  A  calibration 
adjustment  control  and  digital  display  are  essential  for  in-field  analysis. 

Batteries:  Backup  batteries  are  recommended  for  in-field  surveys.  Most 
scaler/ rotameters  are  designed  to  operate  on  C  or  D-cell  batteries. 

Calibration  Standard:  A  low-level  radioactive,  calibration  standard  will  be 
available  for  checking  the  detector  and  rotameter  before  collecting  data.  Obtain  permission 
from  McClellan  AFB  to  bring  the  calibration  standard  on-base. 

Data  Records:  Either  data  recording  sheets  or  a  field  notebook  must  be 
available  for  documenting  readings  from  the  scaler/rotameter  at  designated  intervals  during 
th^  survey  and  during  field  analysis.  In  the  survey  mode,  the  location  of  the  investigation 
area,  equipment  type  and  model,  date,  operator,  grid  size  and  spacing,  calibration  results, 
coordinates  of  measurement  points,  and  digital  readings  should  be  recorded.  In  the  analysis 
mode,  additional  information  including  multiple  calibration  points,  multiple  scale  readings, 
and  multiple  measurements  at  the  same  point  will  also  be  recorded. 

Health  and  Safety  Plan:  The  Health  and  Safety  Plan,  particularly  sections 
describing  procedures  to  be  followed  in  radiation  source  areas,  must  be  available  at  the 
investigation  area  and  understood  by  ail  field  personnel. 
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3.0 


PROCEDURES 


To  survey  an  investigation  area  to  locate  potential  discharge  areas  having 
higher  levels  of  radiation: 

1.  Determine  if  any  radioactive  materials  are  being  stored  or  used  in  the 
investigation  area;  design  the  survey  to  allow  a  minimum  50-foot  radial 
distance  from  the  stored  materials;  if  the  surface  beneath  the  stored 
materials  is  to  be  measured  for  radioactivity,  the  materials  must  be 
moved  before  the  survey. 

2.  Establish  the  measurement  grid  across  the  investigation  area;  mark 
parallel  traverse  lines  at  a  3  to  5  foot-spacing  across  the  site;  mark  a 
second  set  of  lines,  with  the  same  spacing,  perpendicular  to  the  first  set 
of  lines;  and  assign  unique  numbers  or  letters  to  each  line,  such  that  the 
intersections  of  the  lines  have  unique  coordinates. 

3.  Assemble  the  survey  detector/probe  and  the  rotameter  assuring  that 
connections  are  secure;  load  fresh  batteries. 

4.  Turn  on  the  rotameter  and  allow  to  warm  up  for  1  to  2  minutes. 

5.  Check  calibration  of  the  rotameter  relative  to  a  radiation  standards 
(supplied  with  the  instrument)  and  adjust  calibration,  if  necessary, 
following  the  instructions  in  the  manufacturer’s  operating  manual. 

6.  Check  all  scales  on  the  rotameter  to  assure  that  all  are  responding  to 
radiation. 

7.  Take  3  to  5  "background"  readings  on  soil  and  pavement  areas  that  are 
unlikely  to  have  had  radioactive  material  discharges;  the  average  of 
these  readings  can  be  used  to  distinguish  natural  radiation  from 
artificial  discharges;  record  the  readings  and  their  locations. 

8.  Complete  initial  documentation  on  the  data  sheets  including  the 
calibration  check  and  any  adjustments. 
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9.  The  survey  should  be  conducted  by  two  persons,  one  carrying  the 
instrument  and  taking  readings,  the  second  recording  coordinate  and 
rotameter  measurements  in  counts  per  minute  or  milliroentgen  per 
hour. 

10.  Begin  the  survey  at  the  end  of  one  of  the  grid  lines  with  the  rotameter 
set  at  its  most  sensitive  range;  the  rotameter  and  probe  should  be  held 
at  a  comfortable  height  near  the  waist  so  that  a  consistent  height  above 
the  ground  surface  is  maintained  and  the  digital  meter  can  be  read 
easily  at  each  survey  point. 

11.  At  the  first  point,  determine  if  the  rotameter  is  near  its  maximum 
reading  on  the  most  sensitive  scale;  if  it  is,  increase  the  scale; 

12.  Continue  along  the  one  set  of  parallel  lines  taking  and  recording 
measurements  at  each  intersection  of  lines;  if  the  measurement  at  any 
point  exceeds  the  scale  maximum,  change  the  rotameter  to  successively 
higher  scales  until  the  reading  remains  on  scale. 

13.  If  a  measurement  at  any  point  exceeds  the  highest  available  scale, 
record  the  scale  maximum  value  and  the  coordinates  of  the  point,  check 
the  Health  and  Safety  Plan  to  determine  if  the  radiation  level  poses  a 
health  hazard. 

14.  Move  backward  along  the  Him  until  the  readings  can  be  kept  on  scale; 
move  to  the  opposite  end  of  the  grid  line  and  begin  taking 
measurements,  approaching  the  point  from  that  direction;  stop  taking 
readings  along  the  line,  if  readings  along  the  line  exceed  the  maximum 
on  the  highest  rotameter  scale  or  if  readings  exceed  those  that  pose  a 
health  hazard;  move  to  one  end  of  the  next  parallel  grid  line  and  begin 
taking  readings. 

15.  When  readings  at  each  line  intersection  in  the  grid  have  been  recorded, 
with  the  exception  of  areas  exceeding  the  rotameter  maximum  or  safe 
levels,  check  the  instrument  calibration. 
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i. 


16.  Plot  all  readings  collected  on  a  sketch  of  the  investigation  area;  attempt 
to  draw  isopleths  of  the  readings  to  determine  if  there  are  any  clusters 
of  high  readings. 

17.  Identify  single  or  any  clusters  of  points  that  yielded  the  greatest 
readings  within  the  grid  area;  plan  to  collect  field  analysis  measure¬ 
ments  at  those  points  or  within  any  cluster;  exclude  any  areas  in  the 
grid  where  radiation  exceeds  safe  levels  defined  in  the  Health  and 
Safety  Plan;  in  the  event  that  most  of  the  readings  in  the  grid  are 
greater  than  5  times  the  background  average,  collect  field  analysis 
measurements  at  10%  of  all  points  within  the  grid. 

To  perform  field  analysis  for  radiation: 

1.  Identify  and  mark  locations  to  be  analyzed  in  the  field. 

2.  Assemble  the  pancake  Geiger-Mueller  counter  probe  and  the  rotameter, 
assuring  that  connections  are  secure. 

3.  Load  fresh  batteries,  and  turn  on  the  rotameter;  allow  to  warm  up  for  1 
to  2  minutes. 

4.  Check  calibration  with  a  radiation  standard,  and,  if  necessary,  adjust 
according  to  the  manufacturer’s  operating  manual. 

5.  Record  initial  location  and  instrument  data,  including  calibration  data. 

6.  Take  the  instrument  to  a  location  outside  of  the  grid  area  to  be  analyzed 
to  collect  background  readings,  even  if  this  was  done  for  a  previous 
survey  (Background  readings  are  needed  with  the  new 
detector/probe/rotameter  configuration) . 


Place  the  pancake  probe  against  the  surface  and  take  3  successive 
readings  at  each  of  3  to  5  background  locations  allowing  the  instrument 
to  count  for  60  seconds  for  each  reading;  adjust  the  scale  of  the 
rotameter  to  keep  readings  on  scale;  document  the  readings  and 
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location;  the  average  value  of  the  readings  are  background  values  for 
this  probe. 

8.  Move  the  instrument  to  the  first  marked  location  in  the  gridded  area 
and  record  3  successive  readings  after  allowing  the  instrument  to  count 
for  60  seconds  before  recording  the  reading;  adjust  the  scale  of  the 
rotameter  to  keep  readings  on  scale;  if  the  first  reading  cannot  be  kept 
on  scale,  record  the  maximum  value  for  the  instrument  and  move  to  a 
new  sample  location;  record  the  3  readings  and  coordinates  of  the 
location. 

9.  Repeat  step  8  at  all  locations  marked  for  analysis  in  the  investigation 
area  that  were  selected  for  field  analysis. 

10.  After  completing  the  field  analyses  in  an  investigation  area,  check  the 
calibration  of  the  pancake  probe  and  rotameter  and  record  the  results  on 
the  data  sheet. 

11.  Carefully  document  the  specific  locations  and  readings  obtained  from 
any  locations  at  which  readings  exceeded  the  highest  scale  of  the 
rotameter;  report  the  locations  to  the  Supervising  Geologist  and  the  Air 
Force  Point  of  Contact. 
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STANDARD  OPERATING  PROCEDURE 
FOR  CONE  PENETROMETER  TESTING 


1.0  OVERVIEW 

Cone  penetrometer  testing  (CPT)  will  be  used  to  evaluate  the  subsurface 
conditions  at  various  sites  on  McClellan  AFB.  Cone  penetrometer  testing  is  a  rapid  and 
cost-effective  method  to  determine  soil  characteristics  based  on  differences  in  coefficients  of 
friction  among  the  various  soil  types  that  came  in  contact  with  the  tip  and  a  special  friction 
sleeve  on  the  rod  during  penetration.  Depending  on  the  penetrometer  tool  configuration, 
real-time  measurements  of  tip  and  sleeve  friction,  conductivity,  resistivity,  and  pore  pressure 
can  be  recorded  as  the  tool  is  pushed  into  the  ground.  The  logs  of  these  data  can  be 
correlated  with  lithology,  similar  to  the  use  of  boring  and  borehole  geophysical  logs,  to 
interpret  subsurface  conditions.  CPT  is  described  in  ASTM  Standard  D3441. 

A  CPT  truck  will  be  mobilized  to  the  designed  sampling  location.  The  CPT 
test  consists  of  smoothly  pushing  a  small  diameter,  instrumented  probe  into  the  ground  while 
a  computer  data  acquisition  system  analyzes  the  soil  response  to  penetration.  The  soil 
resistance  to  penetration,  acting  on  the  tip  and  along  the  sides  of  the  penetrometer,  is 
measured  during  CPT.  The  penetrometer  is  mounted  at  the  downhole  end  of  a  string  of 
sounding  rods.  A  hydraulic  ram  is  used  to  push  the  rod  string  and  penetrometer  into  the 
ground  at  a  constant  rate  of  4  feet  per  minute  using  a  specifically-designed  truck  which  can 
deliver  up  to  25  tons  of  force  to  the  rod.  Electronic  signals  from  the  penetrometer  sensors 
are  transmitted  by  a  cable,  strung  through  the  hollow  sounding  rods,  to  a  data  acquisition  and 
display  computer  system  at  the  surface.  It  is  anticipated  that  CPT  measurements  will  be 
recorded  from  ground  surface  to  100  feet  in  depth.  However,  the  total  depth  sounded  at 
each  location  will  be  determined  jointly  by  the  Supervising  Geologist  and  the  CPT  analyst 
and  will  be  based  on  the  geologic  profile  encountered  in  the  hole  and  data  needs  identified  in 
the  field  sampling  plan. 

In  addition  to  determining  subsurface  geology,  CPT  sounding  rods  have  been 
modified  to  allow  for  collection  of  soil  gas  and  groundwater  samples.  HydroPunch* 
sampling  will  be  used  to  assist  the  definition  of  the  namre  and  extent  of  shallow  groundwater 
contamination  and  to  optimize  the  placement  of  additional  permanent  monitoring  or 
extraction  wells.  Several  CPT  firms  have  also  engineered  downhole  soil  and  soil  gas 
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sampling  systems.  To  meet  the  needs  of  the  remedial  investigation,  a  modified  CPT  rig 
capable  of  collecting  soil,  soil  gas,  and  groundwater  samples  will  be  needed. 


2.0  EQUIPMENT 

Cone  Penetrometer  Rig:  Cone  penetrometer  testing  will  be  conducted  using  a 
25-ton  CPT  rig,  capable  of  penetrating  soils  at  OU  C  to  depths  of  110  feet.  The  rig  will  be 
configured  to  allow  for  collection  of  discrete  downhole  soil,  soil  gas,  and  groundwater 
samples,  as  well  as  continuous  subsurface  lithologic  data. 

HvdroPunch*  I  Sampler:  A  HydroPunch*  I  or  equivalent  sampler  will  be  used 
to  collect  groundwater  samples  using  the  CPT  rig. 


3.0  PROCEDURES 

Prior  to  initiation  of  the  testing,  the  Contractor  and  the  selected  subcontractor 
will  conduct  CPT  adjacent  to  an  existing  monitoring  well  to  "calibrate"  the  penetrometer 
sensor  response  to  the  soil  logged  borehole.  This  "calibration"  will  consist  of  a  comparison 
of  the  logs  generated  by  both  methods  and  will  allow  for  enhanced  geologic  interpretation 
through  cross-section  generation  using  both  types  of  logs.  Calibration  provides  control  for 
the  CPT  data  so  an  accurate  evaluation  of  the  subsurface  can  be  made.  The  well  will  be 
chosen  using  the  following  criteria: 

•  Representativeness  of  soil  types  in  OU  C; 

•  Total  depth;  and 

•  Quality  of  the  soil  boring  log. 

HydroPunch*  samples  will  be  collected  using  procedures  outlined  in  the 
HydroPunch*  I  and  II  SOPs  included  in  this  appendix. 

Soil  gas  sample  collection  techniques  vary  by  CPT  firm  and  site  data  quality 
objectives.  The  specific  procedure  to  be  used  will  be  documented  by  the  OU  C  Rl/FS 
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contractor*  for  review  by  the  Air  Force  and  regulatory  agencies  prior  to  the  start  of  field 
activities. 


Decontamination  of  the  downhole  equipment  will  be  accomplished  by  passing 
the  sounding  rods  through  a  rod  washing  chamber,  mounted  at  the  bottom  of  the  hydraulic 
ram  assembly,  as  they  are  being  retrieved.  High  pressure  steam  is  used  to  clean  soil  and 
groundwater  from  the  exterior  of  the  downhole  equipment.  Rubber  seals  at  the  top  and 
bottom  of  the  rod  washing  chamber  serve  both  to  prevent  decon  water  from  leaking  to  the 
ground  surface,  and  to  scrape  off  soil  smeared  on  the  surface  of  the  downhole  equipment. 
Decon  water  will  be  collected  and  stored  prior  to  determination  of  the  appropriate  disposal 
location. 


A  grouting  system  will  be  used  to  seal  off  the  boring  left  after  completion  of 
each  penetrometer  sounding.  A  neat  cement/bentonite  grout  slurry  will  be  prepared  follow¬ 
ing  the  specifications  outlined  in  the  QAPP.  The  specified  mixture  will  be  pumped  through 
the  sounding  rods  into  the  hole.  After  each  10-foot  section  of  sounding  rod  is  lifted  out  of 
the  boring  and  removed,  sufficient  grout  will  be  pumped  through  the  sounding  rod  string  to 
fill  the  bottom  10  feet  of  the  open  borehole.  About  3/4  gallons  of  grout  are  required  to  seal 
10  feet  of  penetrometer  boring.  Grout  will  be  continuously  placed  from  total  depth  to  the 
ground  surface.  All  CPT  locations  will  be  checked  within  24  hours  to  observe  if  grout  has 
settled;  if  it  has,  additional  grout  will  be  added  to  the  CPT  hole.  The  location  will  then  be 
checked  after  each  24-hour  period  until  the  grout  remains  flush  with  the  ground  surface. 
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STANDARD  OPERATING  PROCEDURE  FOR 
IDENTIFYING  AND  TAKING  ACTION  FOR  NON-AQUEOUS 
PHASE  LIQUIDS  DURING  SUBSURFACE  DRILLING 

1.0  OVERVIEW 

This  SOP  describes  methods  to  be  used  to  identify  and  take  action  for  non- 
aqueous  phase  liquids  that  may  be  encountered  during  subsurface  drilling  activities.  Non- 
aqueous  phase  liquids  (NAPLs)  are  accumulations  (films  or  pools)  of  petroleum  hydrocarbons 
or  halogenated  organic  compounds  that  have  not  been  dissolved  in  groundwater  because  the 
liquid  is  immiscible  or  only  slightly  soluble  in  water.  After  NAPLs  have  been  identified,  it 
is  important  to  take  actions  that  will  enhance  remedial  action  and  avoid  vertical  movement. 
Inducing  venical  movement  of  these  liquids  could  spread  high  concentrations  of  contaminants 
to  uncontaminated  or  less  contaminated  soils  and  disperse  the  liquid  pool  making  it  difficult 
to  find  for  remedial  action. 

The  procedure  includes:  identifying  NAPLs  in  subsurface  soils  or  groundwater 
with  ultraviolet  (UV)  fluorescence  equipment  or  a  hydrophobic  dye  (Sudan  IV);  halting 
drilling  to  prevent  deeper  vertical  movement  of  the  NAPL;  grouting  the  boring  or  completing 
as  a  soil  vapor  extraction  (SVE),  or  bioventing  well;  documenting  the  occurrence;  and 
marking  the  boring  or  well  location  for  additional  investigation  or  remediation. 


2.0  EQUIPMENT 

The  following  equipment  should  be  available  for  identifying  and  preventing  the 
spreading  of  NAPLs  in  soil  or  water: 

•  Grouting  equipment  and  supplies  to  mix  and  place  grout  in  accordance 
with  specifications  in  Section  5.2.8  of  the  QAPP; 

•  Calibrated  OVA  to  screen  for  VOC  or  hydrocarbon  concentrations 
>  500  ppm  in  soil  gas; 


OUCSAPA)S0294/jk$ 


B-36 


•  Ultraviolet  light  with  broad  spectrum  bulb  to  scan  shortwave  and 
longwave  UV  simultaneously  (see  Section  4.0  of  this  SOP); 

•  Light-sealed,  "black"  bag  or  box  to  allowing  viewing  samples  under 
UV  light  only;  and  transparent  polyethylene  bags;  or 

•  Sudan  IV  dye  powder  to  stain  organic  liquids  red  on  contact;  and  50 
milliliter  polypropylene  vials,  tapwater,  and  a  small  stainless  steel 
spamla  (see  Section  4.0,  Principles  and  Sensitivities).  Caution:  dye  is 
an  eye  irritant/mutagen.  The  power  should  be  handled  in  a  well 
ventilated  area  and  gloves  must  be  worn.  Refer  to  the  OU  C 
Health  and  Safety  Plan  (forthcoming)  for  the  proper  handling 
procedures. 


3.0  PROCEDURE 

While  drilling  borings  in  locations  near  identified  leaky  tanks,  sumps, 
pipelines,  or  disposal  pits  that  may  have  contained  undissolved  solvent  or  petroleum 
hydrocarbon  liquids,  take  the  following  steps: 

1 .  Monitor  soil  gas  concentrations  on  core  samples  with  a  calibrated 
photoionization  detector  (PID)  in  accordance  with  procedures  in  Section 
5.8  of  the  QAPP. 

2.  If  PID  readings  exceed  500  ppmv  or  if  hydrocarbon  odors  are  evident, 
stop  drilling  and  select  a  representative  sample  of  the  core  (Note:  finer- 
grained  intervals  in  the  core  are  more  likely  to  retain  liquid  hydrocar¬ 
bons).  Collect  an  additional,  undisturbed  sample.  Package  and  label  as 
specified  in  the  QAPP.  Hold  the  sample  on  ice  until  total  boring  depth 
is  reached.  Randomly  select  25%  of  these  samples  and  send  for  off¬ 
site  confirmational  analyses  of  volatile  contaminants  of  concern. 

3a.  If  the  UV  light  and  black  bag/box  are  to  be  used:  place  the  core  sample 
in  a  polyethylene  bag;  seal  the  bag;  squeeze  the  sample  to  force  any 
liquid  to  the  outside  of  the  sample,  against  the  bag;  insert  the  sample 
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bag  in  the  black  bag/box;  turn  on  the  UV  lamp;  and  examine  sample 
for  evidence  of  fluorescence.  Go  to  4a. 

3b.  If  the  Sudan  IV  dye  is  to  be  used:  with  the  spatula,  loosely  fill  half  of 
the  50  mL  polypropylene  vial  with  finer-grained  soil  from  the  core;  add 
clean  tapwater  to  the  vial  until  it  rises  slightly  above  the  soil  in  the  vial; 
close  the  end  of  the  vial  and  shake  it  vigorously  for  10  to  15  seconds; 
add  2  milligrams  (the  amount  that  can  be  transferred  on  the  side  of  a 
flat  toothpick)  dye  powder;  close  the  vial;  shake  the  vial  vigorously  for 
20  to  30  seconds;  and  examine  the  liquid  for  red  staining.  Go  to  4b. 

4a.  If  the  liquid  squeezed  from  the  sample  uniformly  fluoresces  under  the 
light  of  the  UV  lamp,  inform  the  driller  that  the  boring  will  be 
terminated  immediately  and  to  prepare  for  grouting  or  construction  of  a 
SVE  or  bioventing  well.  Go  to  5. 

If  the  liquid  from  the  sample  has  very  weak  or  spotty  fluorescence, 
continue  drilling,  but  monitor  each  subsequent  core  interval  by 
repeating  steps  3a  and  4a. 

4b.  If  the  liquid  above  the  soil  in  the  vial  has  a  dark  red  or  brown  stain, 

inform  the  driller  that  the  boring  will  be  terminated  immediately  and  to 
prepare  for  grouting  or  construction  of  a  SVE  or  bioventing  well.  Go 
to  5. 

If  the  liquid  shows  only  a  weak  red  or  no  stain,  continue  drilling,  but 
monitor  each  subsequent  core  interval  by  repeating  steps  3b  and  4b. 

5.  Accurately  determine  the  depth  from  which  the  sample  was  collected, 
with  a  weighted  engineer’s  tape;  document  the  depth,  the  sample 
lithology,  and  the  results  of  the  NAPL  test  (Specify  the  method, 
equipment,  and  indicator  used  to  make  the  decision.). 

6.  Decide  if  the  boring  will  be  grouted  or  prepared  for  construction  of  a 
SVE  or  bioventing  well.  Use  an  established  Boring  Conversion 
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Decision  Diagram  (for  example,  OU  C  SAP  Figure  4-9)  or  Consensus 
Statement  and  discuss  with  Air  Force. 

Grout  the  boring  in  accordance  with  the  grout  mix  and  procedures 
specified  in  Section  5.2.8  of  the  QAPP,  or  construct  a  well  in 
accordance  with  specifications  in  Standard  Operating  Procedures  for 
Soil  Vapor  Extraction  Well  Construction. 

7.  Collect  a  sample  of  the  soil  that  was  used  in  the  NAPL  testing  and 
prepare  to  send  the  sample  for  analysis  to  identify  the  NAPL.  Follow 
standard  sample  packaging  and  transport  procedures  in  the  QAPP. 

Note:  Indicate  on  the  chain-of-custody  that  the  sample  may  contain 
very  high  concentrations  of  fuel  hydrocarbons  or  halogenated 
organic  compounds. 

8.  After  grouting  or  well  construction  is  complete,  accurately  measure  the 
surface  location  from  permanent  landmarks. 

9.  Document  in  the  field  notebook  ?.nd  the  drilling  log  the  identification  of 
NAPL,  the  decision  to  terminate  the  boring,  the  details  of  grouting  or 
well  construction,  and  the  geographic  location  and  depth  of  the  NAPL. 


4.0  PRINCIPLES  AND  SENSITIVITY 

4.1  Fluorescence 

Fluorescence  occurs  in  crude  oils  and  petroleum  products  (except  saturated 
aliphatic  compounds  such  as  paraffin)  as  a  result  of  excitation  by  ultraviolet  radiation;  high 
concentrations  of  aromatic  compounds  increase  fluorescence.  Unsaturated  aliphatic 
hydrocarbons,  such  as  trichloroethene  and  tetrachloroethene  also  fluoresce;  carbon 
tetrachloride  and  dichloromethane  do  not.  Ultraviolet  fluorescence  has  been  used  in  the 
petroleum  industry  for  decades  to  identify  hydrocarbons  in  drill  mud,  cuttings,  and  core. 
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Separate  phase  NAPLs  occurring  in  soils  at  saturations  of  1%  to  23%  were  detectable  by 
fluorescence  in  42  of  45  samples  in  testing  by  Cohen  and  others  (1992)'. 

4.2  Sudan  IV  Dye 

Sudan  IV  is  a  dye  that  causes  organic  liquids  to  turn  red  on  contact.  It  has 
been  used  to  colorize  NAPLs  in  flow  experiments  (for  example,  Schwille).  In  testing  by 
Cohen  and  others  (1992),  NAPLs  in  soil  at  saturations  of  1%  to  25%  were  detected  in  41  of 
45  samples.  Refer  to  the  OU  C  Health  and  Safety  Plan  (forthcoming)  for  the  proper 
handling  procedures  of  the  dye. 


'  Cohen,  R.M.,  A.P.  Biyda,  S.T.  Shaw,  and  C.P.  Spalding,  1992.  Evaluation  of  Visual  Methods  to  Detect  NAPL 
in  Soil  and  Water:  Groundwater  Monitoring  Review,  Volume  XII,  No.  4,  p.  132. 
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STANDARD  OPERATING  PROCEDURES  FOR 
SAMPLING  SOIL  GAS  FROM  DRY  GROUNDWATER  MONITORING  WELLS 


1.0  OVERVIEW 

The  purpose  of  this  standard  operating  procedure  (SOP)  is  to  establish 
procedures  for  sampling  soil  gas  from  dry  groundwater  monitoring  wells  at  McClellan  Air 
Force  Base  (AFB).  These  guidelines  will  help  ensure  quality  and  consistency  in  sample 
collection.  This  SOP  is  intended  to  be  used  in  conjunction  with  Section  5  (field  procedures) 
of  the  McClellan  AFB  Quality  Assurance  Project  Plan  (QAPP). 

Soil  gas  samples  may  be  collected  from  dry  groundwater  monitoring  wells  by 
modifying  the  groundwater  sampling  vehicle.  A  reversible  modification  of  the  groundwater 
sampling  vehicle  equipment  will  speed  up  well  purging,  limit  the  volume  of  soil  gas  released, 
and  provide  an  alternate  use  for  the  equipment.  By  using  the  sampling  vehicle  packer,  only 
the  soil  gas  passing  through  the  screened  interval  of  the  well  will  be  purged  and  sampled. 
Sampling  of  soil  gas  in  the  well  will  be  done  in  the  same  manner  as  a  soil  gas  monitoring 
well. 


2.0  EQUIPMENT 

Equipment  required  to  perform  soil  gas  sampling  with  the  sampling  vehicle 
from  dry  groundwater  monitoring  wells  includes: 

•  Electrical  generator  (gasoline  powered)  to  operate  a  vacuum  pump. 

•  Vacuum  pump  to  purge  the  well. 

•  Rotameter  to  measure  flow  rate. 

•  Downhole  packer  with  top  fining  to  attach  0.25-inch  Teflon®  sampling 
tubing. 
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Sufficient  Teflon®  tubing  (0.25-inch  diameter)  to  extend  from  the 
vacuum  pump  to  the  top  of  the  packer  (discard  tubing  after  each  well  is 
sampled  and  place  in  the  contaminated  materials  bin  in  the  contractor’s 
staging  area). 

Sample  containers  (e.g.,  stainless  steel  evacuated  canisters,  syringes, 
tedlar  bags,  etc.). 


PROCEDURES 

1 .  Move  sar  oling  vehicle  to  the  well  and  set  up  over  the  well  in  the  same 
manner  as  if  groundwater  were  being  sampled;  open  the  well;  and 
remove  the  cap  on  the  casing. 

2.  Monitor  soil  gas  at  the  wellhead  with  a  photoionization  detector  (PID). 

3.  Depending  on  PID  readings,  follow  procedures  for  protection  of 
sampler’s  health  and  safety  described  in  the  McClellan  AFB  Health  and 
Safety  Plan. 

4.  With  a  groundwater  sounder,  determine  if  there  is  water  in  the  screen 
interval  of  the  well;  if  water  is  present,  determine  the  length  of  well 
screen  that  is  above  the  saturated  zone;  the  "dry"  well  screen  length  is 
used  in  the  calculation  of  gas  purge  volume. 

5.  Attach  teflon  line  to  the  top  of  the  downhole  packer  and  lower  the 
packer  to  a  depth  3  feet  above  the  well  screen,  and  inflate  packer. 

6.  Attach  upper  end  of  teflon  line  to  flowmeter  and  any  gas  sampling 
equipment. 

7.  Determine  the  gas  purge  volume  in  the  casing  between  the  bottom  of 
the  packer  and  groundwater  or  the  bottom  of  the  well,  if  no  water  is 
present;  multiply  the  gas  purge  volume  by  2  to  determine  the  Total 
Purge  Volume  of  soil  gas  that  will  be  removed  before  sampl’ng. 


8.  Start  the  vacuum  pump  and  determine  the  flow  rate  of  gas  through  the 
pump;  when  the  flow  rate  has  stabilized;  divide  the  Total  Purge 
Volume  by  the  rate  to  determine  the  total  purge  time. 

9.  Monitor  the  gas  exhausted  from  the  vacuum  pump  with  the  PID  (Vapor 
concentrations  may  increase  during  the  removal  of  gas  from  the  well.); 
follow  health  and  safety  procedures  as  in  Step  3. 

10.  After  the  Total  Purge  Volume  has  been  removed,  follow  procedures  for 
sampling  of  soil  gas  monitoring  wells  in  Section  5.10.3  of  the 
McClellan  AFB  QAPP. 

11.  Deflate  packer  and  raise  the  packer  and  sample  tubing  to  the  surface; 
remove  the  teflon  mbing  and  store  for  subsequent  disposal. 

12.  Recap  and  secure  the  well;  move  to  the  next  well. 
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STANDARD  OPERATDiG  PROCEDURES  FOR 
CONDUCTING  MAGNETIC  AND  ELECTROMAGNETIC  SURVEYS 


1.0  OVERVIEW 

The  purpose  of  this  standard  operating  procedure  (SOP)  is  to  establish  proce¬ 
dures  for  conducting  magnetic  and  electromagnetic  geophysical  surveys  at  McClellan  Air 
Force  Base  (AFB).  The  primary  objective  of  these  surveys  is  to  locate  buried  drums  within 
former  disposal  pits.  The  methods  will  also  be  used  to  identify  the  location  of  underground 
storage  tanks.  Magnetic  and  electromagnetic  methods  are  both  appropriate  for  locating 
buried  metal  objects;  however,  each  method  by  itself  cannot  be  used  conclusively  for  this 
purpose.  Therefore,  both  methods  will  be  conducted  in  conjunction  to  maximize  confidence 
in  identifying  locations  of  buried  drums.  Each  method  has  distinct  advantages:  magnetics 
can  be  used  to  locate  deeper  targets  than  electromagnetics  (i.e.,  greater  than  15  feet); 
however,  magnetics  is  more  affected  by  other  metallic  interferences  (e.g.,  utilities,  metal  in 
buildings,  etc.).  Electromagnetics  also  has  the  ability  to  detect  chemicals  or  contaminant 
plumes  (e.g.,  hydrocarbons  in  high  concentrations,  or  other  conductive  or  resistive 
chemicals). 


Magnetometer  surveys  consist  of  measuring  variations  in  the  earth’s  magnetic 
field;  magnetic  gradient  is  measured  to  accurately  locate  buried  ferrous  objects  such  as 
drums.  Measurement  results  indicate  areas  of  anomalous  magnetic  field  strength;  location 
and  depth  of  the  buried  object  can  be  inferred  from  the  shape  and  width  of  the  anomaly. 

The  electromagnetic  method  measures  the  electrical  conductivity  of  a  volume 
of  earth,  which  is  a  function  of  soil  or  rock  type,  porosity/permeability,  and  fluid  content. 
The  measured  values,  referred  to  as  terrain  conductivity,  are  obtained  without  direct  ground 
contact,  through  electromagnetic  induction.  Measurements  taken  along  traverses  or  in  a  grid 
pattern  delineate  lateral  variations  in  terrain  conductivity,  which  are  used  to  map  the  location 
of  buried  meullic  objects.  Electromagnetic  methods  are  used  to  qualitatively  map  lateral 
variations  at  shallow  depths;  depth  or  thickness  determination  cannot  be  made  solely  by  this 
method. 


OUCSAP/050294/jks 


B-44 


2.0 


EQUIPMENT 


Magnetics 

A  magnetic  gradiometer  (EPA  OMNI  IV®)  will  be  used  to  obtain  both  total 
field  and  vertical  magnetic  gradient  data.  This  instrument  has  an  absolute  accuracy  of  1 
gamma  (g)  and  a  processing  sensitivity  of  0.02  g.  It  contains  two  sensors  mounted  0.5 
meters  apart  at  the  top  of  an  8-foot  staff.  The  reading  obtained  from  the  top  sensor 
represents  the  total  intensity  of  the  earth’s  magnetic  field  in  gammas.  The  difference 
between  the  top  and  bonom  sensors  represents  the  vertical  gradient  in  gammas  per  meter. 
The  instrument  has  built-in  software  and  a  nonvolatile  memory.  It  automatically  computes 
the  total  field  and  vertical  gradient  values  in  real  time.  These  data  are  stored  in  memory 
along  with  the  time  and  date  of  the  reading,  as  well  as  corresponding  grid  line  number  and 
station  position. 

The  magnetic  gradiometer  is  characterized  by  high  sensitivity,  noise  rejection, 
and  signal  discrimination,  which  allow  optimum  rejection  of  temporal  flucmations  and 
regional  effects,  and  provide  maximum  sensitivity  to  near-surface  (0-20  feet)  sources  and 
optimum  spatial  resolution.  The  measurements  require  no  corrections  for  diurnal  variation, 
micropulsations,  and  magnetic  storms.  Gradient  measurements  also  provide  vector  direction 
as  well  as  magnitude  and  can  be  used  for  more  quantitative  determination  of  anomaly 
location,  depth,  and  shape. 

Electromagnetics 

A  ground  conductivity  meter  (Geonics  Ltd.  EM-31DL®)  will  be  used  to  obtain 
terrain  conductivity  data.  The  transmitting  and  receiving  coils  on  this  instrument  are 
mounted  at  the  ends  of  4-foot  long  tubes  that  project  horizontally  from  either  end  of  the 
instrumentation  console.  The  8-foot  coil  separation  results  in  a  depth  of  penetration  of 
approximately  15  to  18  feet.  A  data  logger  will  be  used  to  record  quadrature  and  in-phase 
data  at  each  measuring  station. 


OUCSAP/050294/jki 


B-45 


3.0 


PROCEDURES 


The  following  procedures  will  be  used  to  conduct  magnetic  and  electromag¬ 
netic  geophysical  surveys: 

1 .  Existing  site  data  (geologic  and  historical)  will  be  reviewed  to  help  plan 
the  survey. 

2.  Survey  objectives  will  be  defined. 

3.  Survey  grid  layout  (spacing)  will  be  designed  based  on  site  conditions 
(e.g.,  target  size;  the  closer  the  grid  lines  are  spaced,  the  better  the 
resolution  and  the  better  the  probability  of  detecting  anomalies).  For 
the  purposes  of  locating  buried  drums,  a  10-  to  20-foot  grid  line 
spacing  will  be  used. 

4.  Grid  lines  will  be  surveyed  using  compass  and  distance  wheel,  and  then 
marked  with  numbered  reference  stakes. 

5.  Magnetic/electromagnetic  measurements  are  taken  by  placing  the  instru¬ 
ment  at  a  predetermined  station,  ori  mg  the  instrument  properly,  and 
taking  the  reading  in  accordance  with  the  operating  instructions  for  the 
particular  instrument  used.  (The  instrument  operator  should  be  free  of 
any  magnetic  material  such  as  keys,  belt  buckles,  steel-toed  shoes,  etc.) 
The  instrument  will  be  held  at  the  same  height  above  the  ground  for 
each  measurement. 

6.  For  the  magnetic  gradiometer,  the  instrument  will  be  programmed  to 
record  both  total  field  and  vertical  gradient  magnetic  data,  along  with 
station  coordinates. 

7.  Measures  will  be  taken  to  mitigate  excessive  noise  by  avoiding  possible 
noise  sources  (fences,  power  lines,  vehicles,  etc.);  if  unavoidable,  noise 
sources  will  be  documented  on  the  data  logger,  and  any  potential 
impacts  will  be  evaluated  by  a  registered  geophysicist. 
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8.  Field  notes  regarding  locations  of  the  measurement  points  relative  to 
grid  line  markers  will  be  kept. 

9.  At  the  end  of  each  day,  data  will  be  downloaded  to  a  portable 
computer;  data  will  be  backed  up  on  a  floppy  disk  and  printed  out  in 
hard  copy  form  (for  electromagnetic  terrain  conductivity,  instrument 
response  data  will  be  reduced  to  units  of  conductivity  in  milliSiemans 
per  meter  [quadramre]  and  parts  per  thousand  [in-phase];  variations  in 
sensitivity  that  occur  in  areas  of  high  conductivity  will  also  be 
corrected). 

10.  At  the  completion  of  the  survey,  data  will  be  collected  and  contoured 
using  contouring  software  (for  magnetics,  both  total  field  and  vertical 
gradient  contour  maps  will  be  produced;  for  electromagnetic  terrain 
conductivity,  both  quadramre  and  in-phase  contour  maps  will  be 
produced). 

11.  The  in-phase  terrain  conductivity  contours  will  be  compared  with  the 
magnetic  contours  to  determine  the  most  likely  locations  of  buried 
drums  or  other  disposal  debris. 
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STANDARD  OPERATING  PROCEDURES 
FOR  SAMPLING  SEDIMENTS  IS 
PONDS  OR  IMPOUNDMENTS 


1.0  OVERVIEW 

The  purpose  of  the  Standard  Operating  Procedure  (SOP)  is  to  establish 
procedures  for  the  collection  of  sediment  samples  in  ponds  or  surface  impoundments  at 
McClellan  Air  Force  Base  (AFB).  These  guidelines  will  help  ensure  quality  and  consistency 
in  sample  collection  procedures.  These  procedures  will  be  followed  in  conjunction  with 
other  documentation  and  recordkeeping  procedures  described  in  Sections  5.0  and  6.0  of  the 
McClellan  AFB  Quality  Assurance  Project  Plan  (QAPP). 


2.0  EQUIPMENT 

Sediment  samples  from  ponds  or  surface  impoundments  will  be  collected  using 
a  Ponar  dredge  (see  Figure  5-26  of  the  McClellan  AFB  QAPP),  which  is  a  clamshell-type 
scoop  activated  by  a  counter-lever  system.  The  Ponar  dredge  will  be  either  approximately 
6  by  6  inches  or  9  by  9  inches  in  dimensions  and  weighs  approximately  30  to  40  pounds. 

The  dredge  has  side  plates  and  a  screen  on  top  of  the  sample  compartment  to  prevent  sample 
loss  during  closure.  The  shell  is  opened,  latched  in  place,  and  slowly  lowered  to  the  bottom; 
when  tension  is  released  on  the  lowering  cable,  the  latch  releases  and  the  lifting  action  of  the 
cable  on  the  lever  system  closes  the  clamshell.  Because  the  dredge  is  a  grab  sampler,  it  is 
not  capable  of  collecting  undisturbed  samples.  The  sampling  action  of  the  devise  may  cause 
disturbance  of  the  sediments  that  can  be  minimized  by  allowing  for  a  very  slow  contact  with 
the  bottom  of  the  pond. 

In  addition  to  the  Ponar  dredge,  other  equipment  to  be  used  in  sediment 
sampling  from  ponds  will  include  a  12-foot  long  aluminum  row  boat  from  which  to  collect 
the  samples,  nylon  rope  or  cord  from  which  to  suspend  the  dredge  and  line  up  sampling 
locations  (i.e.,  across  the  ponds),  and  a  compass  and  measuring  wheel  with  which  to  locate 
sampling  points. 
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3.0 


PROCEDURES 


The  following  procedures  will  be  used  to  collect  sediment  samples  from  ponds 
or  impoundments: 

1.  Sampling  locations  are  previously  determined  in  the  sampling  plan. 

2.  Locate  sediment  sampling  points  within  the  pond  or  impoundment  by 
measuring  and  marking  (using  compass,  measuring  wheel,  and  labeled 
stakes)  grid  lines  along  the  sides  of  each  pond  to  be  sampled  (i.e. , 
along  the  east-west  axis  [northing  coordinate]  and  the  north-south  axis 
[easting  coordinate]),  followed  by  stringing  a  nylon  rope  or  line  across 
the  pond  in  both  directions  and  securing  to  the  stakes  on  each  side  of 
the  pond,  creating  an  intersection  of  the  two  lines  (i.e.,  the  sampling 
point). 

3.  Load  sampling  equipment  (i.e.,  Ponar  dredge,  stainless  steel  mixing 
bowl  and  spoon,  sample  jars,  cooler,  etc.)  onto  the  12-foot  long 
aluminum  row  boat;  the  boat  is  then  rowed  to  the  sampling  location 
(i.e.,  the  intersection  of  the  two  reference  lines). 

4.  Attach  a  precleaned  Ponar  dredge  to  the  necessary  length  of  sample  line 
Ce  c.,  a  solid  braided  3/16-inch  nylon  line). 

5.  Tie  the  free  end  of  the  sample  line  to  a  fixed  support  on  the  boat  to 
prevent  accidental  loss  of  the  sampler. 

6.  Open  the  Ponar  sampler  jaws  until  latched,  and  slowly  lower  the  dredge 
to  the  bottom  to  avoid  disturbing  lighter  bottom  sediments. 

7.  Measure  and  mark  the  distance  to  the  top  of  the  sediment  on  the  sample 
line;  record  the  depth  to  the  top  of  the  sediment. 

8.  Ease  the  sample  line  tension  (i.e.,  allow  to  slack  about  an  inch)  to 
release  catch  mechanism  on  jaws. 
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9.  Raise  dredge  to  enable  lever  system  to  close  jaws,  and  slowly  bring  to 
the  surface. 

10.  Place  Ponar  into  a  stainless  steel  tray  and  open  to  release  sediments 
(approximately  1/4  to  1/2  cubic  foot  of  sediment);  remove  Ponar. 

1 1 .  Homogenize  sediments  in  a  stainless  steel  metal  bowl  and  transfer  to 
sample  bottles  using  a  stainless  steel  spoon. 

12.  Complete  the  necessary  paperwork  (e.g.,  sample  description,  samplers, 
date  and  time,  chain-of-custody  form,  etc.),  label  and  store  bottles,  and 
decontaminate  equipment  as  required  in  the  McClellan  AFB  QAPP. 
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STANDARD  OPERATING  PROCEDURE 
TRENCHING 


1.0  OVERVIEW 

The  purpose  of  this  Standard  Operating  Procedure  (SOP)  is  to  set  procedures 
for  trenching  in  disposal  pits,  landfills,  and  preexisting  ponds/creeks  at  McClellan  Air  Force 
Base  (AFB).  These  procedures  will  be  followed  in  conjunction  with  other  documentation  and 
record  keeping  procedures  outlined  in  Section  5.2  of  the  McClellan  AFB  Quality  Assurance 
Project  Plan  (QAPP). 

A  presurvey  will  be  conducted  by  geophysical  methods  to  determine  locations 
of  any  underground  utilities  and/or  buried  drums. 


2.0  EQUIPMENT 

CAT  235  Hydraulic  Excavator  or  equivalent:  For  use  in  excavation  of  test 
pits/trenches  which  exceed  20’  maximum  depth.  Excavators  shall  be  equipped  with  24" 
buckets  and  enclosed  operator  cabs.  Operator  cabs  shall  be  outfitted  with  the  capability  to 
provide  self-contained  breathing  apparatus  for  IDLH  type  environments.  For  excavation  in 
areas  of  wet  or  soggy  conditions,  excavators  shall  be  equipped  with  low  ground  pressure 
(LGP)  tracks  to  reduce  sinking. 

CAT  225  Hydraulic  Excavator  or  equivalent:  For  use  in  excavation  of  test 
pits/trenches  with  a  maximum  depth  of  20’  or  less.  Excavators  shall  be  equipped  with  24" 
buckets  and  enclosed  operator  cabs.  Operator  cabs  shall  be  outfitted  with  the  ca;  'ility  to 
provide  self-contained  breathing  apparatus  for  IDLH  type  environments.  For  excavation  in 
areas  of  wet  or  soggy  conditions,  excavators  shall  be  equipped  with  low  ground  pressure 
(LGP)  tracks  to  reduce  sinking. 

Shoring:  If  test  pits/trenches  show  signs  of  failure,  sloughing,  caving,  or 
other  distress  symptoms,  the  hazardous  waste  operations  and  emergency  response  standard  in 
29  CFR  1910.120  (OSHA)  shall  be  implemented  to  ensure  the  excavation  remains  open  and 
safe  during  data  gathering  and/or  visual  assessment  activities.  Shoring  shall  be  installed  at 
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properly  spaced  intervals  as  determined  by  soil  lithology,  excavation  depth,  vegetation  cover, 
proximity  to  structures  or  underground  utilities,  and  subsurface  obstacles  encountered. 
Determination  of  the  need  for  shoring  shall  be  made  on  a  case-by-case  basis  in  the  field  by 
the  site  engineer/geologist  overseeing  excavation  activities.  No  personnel  shall  enter  the 
trench. 


Backfill  and  Compaction:  Backfill  and  compaction  of  test  pits/ trenches  shall 
be  accomplished  using  an  excavator  or  suitably  sized  front-end  loader.  Placement  shall  be 
conducted  in  appropriately  sized  lifts  to  ensure  proper  compaction.  Compaction  to  95  %  shall 
be  accomplished  by  use  of  a  hydraulically  controlled  vibratory  plate  compactor  connected  to 
an  excavator.  Compactive  effort  shall  be  determined  using  a  nuclear  density  gauge  in 
conjunction  with  soil  results  from  ASTM-D-698  to  ensure  all  areas  within  the  excavation 
receive  adequate  surface  pressure  during  placement  and  compaction. 

Downhole  video  camera/video  tapes:  A  battery  operated  (rechargeable)  8MM 
video  camera  equipped  with  a  spotlight  will  be  used  to  record  lithologic  information  (fill 
versus  native  materials)  to  the  base  of  the  trench.  The  camera  will  be  weather  resistant, 
mounted  within  a  steel  frame,  and  attached  to  two  10  foot  lengths  of  1  inch  polyvinyl 
chloride  (PVC)  pipe. 

Video  monitor/tapes:  A  color  video  monitor  will  be  used  to  view  the 
subsurface  lithology  either  as  recording  proceeds  or  immediately  after  recording  to  aid  in 
decision-making  while  in  the  field. 

Steel  Measuring  Tape:  A  1-inch  wide  by  25-foot  long  steel  measuring  tape 
will  be  used  to  determine  trench  depth  and  length  during  excavation  and  to  measure  video 
camera  depth  during  recording.  Markings  of  depth  will  also  be  made  on  the  PVC  pipe  for 
estimations  of  camera  depth  at  the  surface. 

Rectangular  Gridded  Paper  or  Logbook:  A  recungular  gridded  logbook  or 
sheets  of  bound  gridded  paper  will  be  utilized  to  create  plan  view  and  cross  sections  of  the 
subsurface  geology  as  trenching  proceeds. 
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PROCEDURES 


The  following  procedures  will  be  used  to  determine  site  boundaries  through 

trenching: 


1.  Prior  to  the  start  of  trenching  activities,  mark  the  traverse  that  will  be 
followed  using  3-foot  long  wooden  stakes.  In  addition,  all  underground 
utility  or  process  lines  that  may  be  encountered  will  have  their  locations 
determined  and  marked  and  the  proper  digging  permit  signed  off  on 
prior  to  excavation. 

2.  Collect  a  soil  sample  for  physical  property  analysis  by  ASTM-D-698  to 
support  compaction  tests. 

3.  Using  a  CAT  235  or  equivalent  equipped  with  a  24-inch  bucket,  trench 
to  a  depth  of  approximately  5  feet  along  a  50-foot  span  of  the  trench. 
Record  concentrations  of  volatile  organic  compounds  with  a 
photoionization  detector  (PID). 

4.  If  drilling  in  pits  or  landfills,  determine  the  presence  of  methane  gas 
and  the  potential  for  explosion  using  a  PID  with  a  flame  ionization 
detector  (FID)  and  a  combustible  gas  indicator  (CGI)  at  the  surface  and 
along  the  length  of  the  trench.  PID,  CGI,  and  FID  readings  that  raise 
health  and  safety  concerns  will  be  identified  in  the  RI  contractor’s 
Health  and  Safety  Plan  prepared  for  this  investigation. 

5.  Map  native  or  fill  material  observed  at  the  surface  or  in  the  trench; 
measure  distances  and  record  in  the  field  logbook  or  on  gridded  paper. 

6.  Continue  trenching,  take  instrument  readings  and  map  the  subsurface  at 
5-foot  depth  increments  along  the  full  length  of  the  trench  to:  a)  the 
depth  identified  in  the  field  sampling  plan  (maximum  of  20  feet)  for  the 
site;  b)  the  depth  where  the  base  of  the  original  landfill,  pit,  or 
preexisting  pond  is  identified  in  the  subsurface  through  visual 
observation/instrument  readings;  or  c)  the  top  of  a  perched  water  zone. 
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Under  no  circumstances  will  trenching  activities  be  allowed  to  continue 
to  depths  greater  than  the  top  of  an  identified  perched  water  zone. 

7.  At  depth  intervals  of  10  feet,  begin  recording  the  subsurface  geology 
and  any  evidence  indicating  the  surface  of  pit,  landfill,  or  pond  with  the 
video  camera  at  20  foot  intervals  along  the  trench  and  used  as  a  depth 
marker/reference  during  video  taping. 

8.  Backfill  excavated  material  and  compact  the  material  in  the  trench. 

9.  Continue  steps  2  through  8  as  required  to  meet  the  objectives  of  the 
field  sampling  plan. 

When  field  personnel  are  not  present  at  the  site,  the  trench  will  be  taped  off 
and  protected  with  night-flashing  safety  barriers  according  to  requirements  established  by 
OSHA  or  the  U.S.  Army  Corps  of  Engineers,  whichever  is  more  stringent. 

Documentation  for  each  excavation  shall  be  the  responsibility  of  the  field  task 
leader.  At  a  minimum,  the  following  information  will  be  documented  in  detail: 

•  Name  and  location  of  job; 

•  Date  and  time  excavation  started  and  stopped; 

•  Approximate  surface  elevation; 

•  Total  depth  of  the  excavation; 

•  Dimensions  of  the  pit; 

•  General  geologic  descriptions  and  descriptions  of  any  foreign  material, 
visual  staining,  or  odors.  If  buried  drums  are  encountered,  see  the 
SOP  for  excavation  and  sampling  of  buried  drums; 

•  Types  of  instruments  for  monitoring; 
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Organic  vapor,  methane,  and  oxygen  concentrations; 

Depth  to  perched  water  (if  encountered); 

Photographs; 

Cross  section  through  the  trench  (from  video  or  visual  mapping) 
indicating  depth  of  fill/native  material;  and 

Plan  view  of  map  of  trench  and  nearest  undisturbed  soil. 
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STANDARD  OPERATING  PROCEDURE 
FOR  ANALYZING  SOIL  SAMPLES 
USING  IMMUNOASSAY  TEST  KITS 


As  test  kits  vary  by  manufacturer,  the  Standard  Operating  Procedure  will  be 
prepared  for  Air  Force  and  regulatory  agency  review  by  the  OU  C  RI/FS  contractor  prior 
start  of  field  activities. 
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STANDARD  OPERATING  PROCEDURE 
FOR  THE  DETECTION  OF  VINYL  CHLORIDE  IN  SOIL  GAS  SAMPLES 


The  methodology  for  detection  of  vinyl  chloride  in  soil  gas  samples  is 
currently  under  development.  A  Standard  Operating  Procedure  for  this  method  will  be 
prepared  for  Air  Force  and  regulatory  agency  review  by  prior  to  start  of  field  activities. 
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STANDARD  OPERATING  PROCEDURE 
FOR  ANALYSIS  OF  SAMPLES  USING  A  MOBILE  LABORATORY 


A  Standard  Operating  Procedure  for  analysis  of  samples  (by  method)  using  a 
mobile  laboratory  will  be  prepared  for  Air  Force  and  regulatory  agency  review  by  the  OU  C 
RI/FS  contractor  prior  to  start  of  field  activities. 
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STANDARD  OPERATING  PROCEDURE 

FOR  ANALYSIS  OF  SAMPLES  USING  A  PORTABLE  GAS  CHROMATOGRAPH 


A  Standard  Operating  Procedure  for  analysis  of  samples  using  a  portable  gas 
chromatograph  will  be  prepared  for  Air  Force  and  regulatory  agency  review  by  the  OU  C 
RI/FS  contractor  prior  to  start  of  field  activities. 
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STANDARD  OPERATING  PROCEDURE 

FOR  THE  DETECTION  AND  MITIGATION  OF  HAZARDS  FROM  METHANE  GAS 


A  Standard  Operating  Procedure  for  detection  and  mitigation  of  hazards 
resulting  from  methane  gas  detected  in  borings  and  trenches  will  be  prepared  for  Air  Force 
and  regulatory  agency  review  by  the  OU  C  RI/FS  contractor  prior  to  start  of  field  activities. 
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APPENDIX  C 


Response  to  Comments  on  Draft  OU  C  RI  SAP 


EPA 

General  Comments 


1.  Comment  summary:  Boundaries  of  the  Study  are  restrictive  and  do  not  allow  for  the 
support  of  elements  set  forth  in  the  Decision  Rule  in  some  of  the  Data  Quality  Objective 
Tables. 

Response:  The  Boundaries  of  the  Study  have  been  changed  to  support  the  Decision  Rule. 

2.  Comment  summary:  Criteria  or  rationale  for  selecting  physical  parameter  sampling 
locations  should  be  provided. 

Response:  The  criteria  and  rationale  have  been  added  to  Section  4  of  the  Draft  Final  OU  C 
SAP. 

3.  Comment  summary:  Physical  parameter  sampling  locations  should  appear  in  both  the 
Field  Sampling  Plan  text  and  on  the  Sampling  and  Analysis  Matrix  Tables. 

Response:  Physical  parameter  sampling  locations  are  discussed  in  the  text  and  are  noted  on 
the  Matrix  Tables. 

4.  Comment  summary:  Ground  penetrating  radar  and  magnetometer  surveys  are  proposed 
for  identifying  buried  stream  channels.  What  are  the  criteria  for  using  these  techniques  and 
how  will  the  generated  data  be  utilized? 

Response:  The  sampling  strategy  for  the  buried  creekbeds  has  been  changed:  ground 
penetrating  radar  and  magnetometer  surveys  are  no  longer  recommended  for  identifying 
buried  stream  channels.  Buried  stream  channels  will  be  identified  in  trenches  dug  across  the 
former  stream  location  (as  identified  on  aerial  photographs).  Magnetometer  and 
electromagnetic  surveys  will  be  used  to  identify  buried  drums  and  cylinders  and  to  identify 
underground  tank  locations,  where  necessary.  A  Standard  Operating  Procedure  for  these 
geophysical  surveys  has  been  added  to  Appendix  B. 

5.  Comment  summary:  It  would  be  appropriate  for  each  individual  Field  Sampling  Plan  to 
include  a  section  stating  the  proposed  drilling  method  for  each  proposed  boring  location. 
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Response:  The  drilling  method  used  for  borings  will  be  determined  by  the  RI  contractor. 
The  contractor  has  not  yet  been  determined.  Drilling  options,  including  pros,  cons, 
restrictions,  and  limitations  of  the  options,  are  discussed  in  Section  S. 

6/7.  Comment  summary:  Well  purging  procedures  stated  in  the  QAPP  are  not  adequate. 

Response:  These  comments  will  be  forwarded  to  personnel  responsible  for  updates  to  the 
QAPP.  These  issues  have  not  be  addressed  in  the  SAP. 

8.  Comment  summary:  Data  quality  objective  tables  for  decision  making  should  include 
analytical  data  quality  as  a  source  of  uncertainty  where  applicable. 

Response:  Analytical  data  quality  has  been  added  to  the  tables  as  a  source  of  uncertainty 
where  appropriate. 

9.  Comment  summary:  The  field  gas  chromatograph  analytical  method  should  be  stated. 
Include  the  sample  collection  procedure  for  Method  TO-14.  State  the  benefit  and  uses  of 
Method  TO-14  in  the  evaluation  of  the  field  analytical  method. 

Response:  Standard  Operating  Procedures  (SOPs)  for  the  field  gas  chromatograph  will  be 
prepared  by  the  RI  contractor,  once  chosen.  The  method  will  depend  on  the  equipment 
selected  to  perform  the  analyses.  Sample  collection  procedures  for  Method  TO-14  will  also 
be  included  in  a  SOP  as  this  will  depend  on  tfie  drilling  and  sampling  equipment  used. 
Method  TO-14  is  a  conrirmational  method  used  to  identify  false  positives,  false  negatives, 
and  compounds  not  on  the  standard  analyte  list. 

10.  Comment  summary:  Each  Field  Sampling  Plan  should  list  previous  investigation  data 
and  include  overlays  to  present  data.  Data  gaps  should  be  listed. 

Response:  Key  findings  are  discussed  on  the  previous  investigation  tables  in  each  plan. 
Cross-sections  with  maximum  concentrations  have  been  added  for  the  known  disposal  pits.  A 
table  (Table  2-4)  has  been  added  to  Section  2  which  summarizes  the  maximum  concentrations 
of  compounds  previously  detected  in  each  location.  The  table  in  Section  2  also  references 
where  additional  data  can  be  located.  Data  gaps  are  discussed  in  the  Problem  to  be  Resolved 
section  of  the  site-specific  Data  Quality  Objectives  Table. 
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Specific  comments 


1.  Comment  summary:  The  iruroductory  notice  states  that  views  expressed  in  the  SAP  are 
those  of  the  contractor  and  not  the  Air  Force.  The  notice  must  contain  Air  Force  conclusions 
and  recommendations  and  should  be  removed. 

Response:  This  notice,  as  written,  is  a  requirement  of  the  lAG. 

2.  Comment  summary:  A  signature  block  for  the  responsible  professional(s)  should  be 
included. 

Response:  The  signature  block  has  been  added. 

3.  Section  1.2.  Comment  summary:  State  that  QAPP  additions  will  be  adhered  toby  the  Rl 
contractor  and  whether  the  SOPs  are  new  information  or  are  included  in  the  SAP, 

Response:  Text  stating  that  the  SOPs  in  Appendix  B  are  amendments  to  the  QAPP  and  will 
be  followed  has  been  included. 

4.  Page  4-3.  Commeru  summary:  It  is  unclear  how  increasing  the  MDRD  to  50%  will 
minimize  the  number  of  samples  collected.  The  formula  should  be  included. 

R'^sponse:  Since  statistical  sampling  designs  were  not  included  in  the  Draft  Final  SAP,  the 
50%  MDRD  discussion  has  been  deleted.  Although  the  formula  for  calculating  the  MDRD 
has  not  been  included,  the  procedure  for  doing  so  is  outlined  in  Uncertainty  Limits  in  Section 
4.2.1. 

5.  Page  5.1-1.  Comment  summary:  Irformation  regarding  why  the  IWL  in  IC  9  is  no 
longer  used  should  be  included,  if  possible. 

Response:  The  information  has  been  included  in  the  IC  9  Field  Sampling  Plan. 

5.  Page  5.1-1.  Comment  summary:  The  location  of  building  651  is  not  shown  on  Figure 
5.1-1;  therefore,  the  pertinence  of  this  previous  study  cannot  be  determined. 
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Response:  The  building  number  has  been  added  to  the  building. 


7.  Overlay  to  Page  5.1-11.  Comment  summary:  The  overlay  legend  is  mislabeled  for  the 
CROSS-SECnON  and  PREVIOUS  SOIL  GAS  SAMPLE  symbol. 

Response:  The  symbols  have  been  corrected. 

8.  Figure  5. 1-2.  Commeru  summary:  Two  sampling  locations  were  omitted  from  the 
discussion  and/or  figure. 

Response:  The  sampling  strategy  has  been  changed;  both  the  text  and  the  figure  have  been 
revised. 

9:  Table  5.1-3.  Commera  summary:  Cyarude  is  identified  as  a  contaminant  of  concern 
(COC)  at  PRL  S-31  but  is  not  included  on  Table  5.1.3. 

Response:  Cyanide  is  not  a  COC  for  this  location  and  has  been  removed  from  the  discussion. 

10.  Page  5.2-2.  Commeru  summary:  The  incorrect  number  of  borings  was  stated  in  the  text 
for  ICIO. 

Response:  The  sampling  strategy  has  been  revised;  both  the  text  and  the  figure  have  been 
revised. 

11.  Figure  5.2-1.  Commeru  summary:  The  arrow  to  show  the  location  of  the  "T-inch  berm 
surrounding  PCB  storage  area  constructed  in  1979"  points  to  the  storm  drain  line.  Please 
correct  the  figure. 

Response:  The  figure  has  been  corrected. 

12a.  Figure  5.2-2.  Comment  summary:  Location  designation  for  1C10B05  should  be 
corrected  to  1C10SBQ5. 

Response:  The  change  has  been  incorporated. 
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APPENDIX  D 


Response  to  Comments  on  Draft  Final  OU  C  RI  SAP 


RESPONSE  TO  COMMENTS  TO  THE  DRAFT  FINAL  OU  C  RI  SAP 


RWQCB 

1.  Comment  Summary:  Samples  collected  from  pits,  drainages,  and  existing  water 
courses  should  be  catalyzed  for  soluble  metal  and  semivolatile  organic  compound 
(SVOC)  concentrations. 

Response:  Samples  will  be  collected  for  soluble  metal  analysis  from  native  material 
beneath  pits/landfills.  These  samples  will  be  held  in  the  laboratory  pending  results  of 
total  metal  analyses.  The  sample  beneath  each  pit/landflll  which  yields  the  highest 
concentration  of  total  metals  relative  to  the  contaminants  toxicity  will  be  analyzed  for 
soluble  metal  concentrations.  (The  concentration  will  be  divided  by  the  residential 
PRO  to  obtain  a  weighting  factor.  Weighting  factors  are  summed  for  each  constiment 
in  the  sample.  The  sample  with  the  highest  factor  will  be  analyzed  for  soluble 
concentrations). 

Soluble  analysis  performed  will  include  SW1311/SW6010  (ICP  metals),  SW1311/ 
SW7060  (Arsenic),  SW1311/SW7471  (Mercury),  SW1311/SW7740  (Selenium).  The 
shonest  holding  time  for  these  methods,  28  days  for  SW7471,  is  sufficient  to  obtain 
results  from  total  analyses,  make  comparisons  to  background,  and  determine  which 
sample  should  be  analyzed  for  soluble  concentrations. 

Soluble  SVOC  analyses  will  not  be  performed  in  Phase  I.  The  holding  time  for  total 
SVOC  analyses  does  not  provide  adequate  time  (14  days)  to  identify  hot  spots  and 
select  samples  for  soluble  analysis. 

Soluble  analyses  for  metals  and  SVOCs  in  sediments  from  drainages  and  existing 
water  courses  will  be  performed,  if  necessary,  in  Phase  II  once  hot  spots  have  been 
identified. 

2.  Response  to  Comments,  page  14.  no.  2.  Comment  Summary:  What  indicators  will  be 
used  to  determine  if  metal  and/or  SVOC  concentrcuions  are  a  potential  threat  to 
groundwater? 
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Response;  To  estimate  potential  threats  to  groundwater,  the  mass  loss  to  groundwater 
and  concentrations  in  the  A  zone  after  30  or  more  years  of  migration  will  be 
calculated  for  SVOC  concentrations  and  metal  concentrations  exceeding  background. 
The  calculation,  summarized  in  the  McClellan  AFB  Basewide  RI  Predictive  Modeling 
Procedures  Volume,  will  be  based  on  the  assumptions  that  the  average  pore  water 
percolation  rate  under  unsaturated  (or  saturated,  where  appropriate)  conditions  will  be 
constant  for  30  years  and  that  the  vadose  zone  leachate  will  mix  with  flowing, 
uncontaminated  groundwater  in  the  upper  ten  feet  of  the  A  monitoring  zone  during  the 
30  year  period.  As  discussed  in  the  Predictive  Modeling  Procedures  Volume,  if  the 
calculated  concentration  exceeds  groundwater  background  concentrations,  MCLs,  or 
risk  cutoffs,  more  extensive  evaluation  of  contaminant  mass  in  soil  and  vadose  zone 
characteristics  will  be  required. 

3.  Response  to  Comments,  page  15,  no.  3.  Comment  Summary:  The  rationale  presented 
for  determining  when  vadose  zone  modeling  runs  should  be  extended  beyond  30  years 
is  different  than  the  rationale  previously  discussed.  Why  ? 

Response:  In  previous  discussions  of  simulated  time  intervals  for  vadose  modeling, 
the  use  of  a  linear  slope  (concentration  in  water  at  capillary  fringe  versus  time)  value 
was  considered.  However,  in  reviewing  the  results  of  over  1(X)  VAPOUR-T  model 
results,  it  was  evident  that  calculated  concentrations  of  a  VOC  in  leachate  (at  the 
capillary  fringe)  may  approach  the  detection  limit  or  the  MCL  with  a  variety  of  slopes 
(flat  to  steep)  depending  on  site-specific  conditions.  Because  of  the  difficulty  in 
selecting  one  slope  for  each  VOC,  it  seemed  more  appropriate  to  evaluate  the  leachate 
concentration  at  the  end  of  the  initial  30-year  simulated  interval.  If  the  30-year 
leachate  concentration  is  0.99  to  0.1  limes  the  detection  limit  and  increasing,  the  run 
will  be  extended.  If  the  leachate  concentration  is  decreasing  or  less  than  0.1  times  the 
detection  limit,  the  run  will  not  be  extended. 

4.  Response  to  Comments,  page  22,  no.  38.  Comment  Summary:  In  addition  to  Method 
SW6010,  groundwater  samples  should  be  analyzed  by  the  Method  SW7000  series  for 
arsenic,  lead,  selenium,  and  mercury. 

Response:  The  recommendation  has  been  incorporated. 
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1.  EPA  Draft  SAP  General  Comment  5.  Comment  Summary:  Drilling  methods  proposed 
for  borings  in  OU  C  should  be  identified. 

Response;  Plate  2  has  been  added  (in  the  back  of  the  document)  to  illustrate  the 
recommended  drilling  methods  for  borings  in  OU  C. 

2.  EPA  Draft  SAP  General  Comments  6  and  7.  Comment  Summary:  Well  purging 
procedures  should  include  an  indication  that  the  issues  presented  in  the  above 
mentioned  comments  are  being  addressed  in  the  QAPP. 

Response:  Well  purging  rates  and  procedures  by  current  and  accepted  methods  will 
be  included  in  the  forthcoming  revision  to  the  McClellan  AFB  QAPP. 

3.  RWQCB  Draft  SAP  General  Comment  3.  Comment  Summary:  Prospective  RI 
contractors  should  be  informed  of  holding  time  constraints  on  inorganic  constituent 
analyses  in  borings  where  deeper  samples  will  be  held  for  analysis  pending  results  of 
shallower  samples. 

Response:  The  comment  has  been  incorporated. 


DTSC 

1.  Comment  Summary:  Rationale  for  spacing  of  soil  gas  sampling  points  along  the 

industrial  waste  line  (fWL)  should  be  provided.  Additional  sampling  points  should  be 
added  where  distances  are  large  (e.g.,  greater  than  300 feet). 

Response:  Rationale  for  spacing  along  pipelines  is  included  on  page  4-18  of  the  Draft 
Final  report.  This  text  has  been  updated  to  indicate  that  l(X)-foot  spacing  was  used  in 
areas  where  1993  IWL  inspection  results  indicate  a  moderate  or  high  potential  for 
leaks.  Borings  were  also  placed  adjacent  to  all  manholes,  sumps,  pipe  intersections, 
known  and  historic  leak  locations,  and  cracks  and  breaks  in  the  line.  These  criteria 
were  set  in  the  21  January  1994  Draft  OU  C  SAP  comment  review  meeting  with  the 
regulatory  agencies.  At  that  time,  the  possibility  that  this  strategy  may  result  in  wide 
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spacing  (up  to  400  feet)  between  boring  locations  was  discussed.  It  was  agreed  that 
this  strategy  would  provide  adequate  data  for  identification  of  leaks  along  the  IWL. 
Additional  borings  along  the  IWL  would  be  added  in  Phase  II,  if  warranted,  based  on 
Phase  I  soil  gas  sample  results. 

2.  Comment  Summary:  The  report  does  not  specify  where  soil  samples  will  be  collected 
for  total  organic  carbon  (TOC)  analysis. 

Response;  As  indicated  on  page  4-27  of  the  Draft  Final  report,  samples  will  not  be 
collected  for  TOC  analysis.  Results  of  sampling  in  other  OUs  across  the  base 
(including  OU  Cl)  indicate  that  the  percent  of  TOC  in  soil  is  similar  basewide  and 
occurs  in  a  small  range  (0.3%  to  0.1%).  Enough  data  exist  from  other  OUs  so  that 
additional  data  from  OU  C  is  not  necessaiy. 

3.  Comment  Summary:  Cross  sections  in  IC19  are  mislabeled. 

Response:  The  figure  labels  have  been  revised. 

4.  Comment  Summary:  At  least  2  different  geophysical  methods  should  be  used  to 
delineate  locations  of  buried  drums.  Borings  should  not  be  drilled  in  areas  where 
drums  may  potentially  be  located.  Potential  buried  drum  locations  should  be  trenched 
and  the  drums  removed.  An  SOP  for  trenching  in  pits/larulfills  and  removal  of  drums 
should  be  included. 

Response:  Text  has  been  added  to  Section  4.4  (Field  Decisions)  to  address  all  of 
these  issues  as  recommended.  The  SOP  for  trenching  has  been  modified  to  include 
pit  and  landfill  areas.  An  SOP  for  drum  removal  has  been  added  to  Appendix  B. 

5.  Comment  Summary:  Cross  sections  included  in  the  Draft  report  and  removed  from 
the  Draft  Final  should  be  re-inserted.  The  sections  should  be  constructed  to  scale  and 
contaminant  data  should  be  added. 

Response;  As  agreed  in  the  04  and  21  January  1994  meetings  with  the  regulatory 
agencies,  cross  sections  included  in  the  Draft  version  were  replaced  with  existing 
cross  sections  from  the  OU  C  PA  and  the  1986  McLaren  Site  Characterization  report. 
These  cross  sections,  although  not  to  scale,  were  constructed  for  sites  in  OU  C  with  a 
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substantial  amount  of  existing  data.  Analytical  data  is  shown  on  the  sections.  During 
the  agency  meetings,  it  was  determined  the  value  added  from  revision  of  cross 
sections  in  the  Draft  OU  C  would  be  minimal  and  that  the  existing  sections  from 
previous  reports  would  provide  sufficient  information  for  this  stage  of  the 
investigation. 

6.  Comment  Summary:  Page  2-15  is  missing  from  the  document. 

Response:  The  page  was  inadvertently  omitted  from  one  of  the  reports  submitted  to 
DTSC.  The  missing  page  has  been  submitted  to  DTSC  for  inclusion. 

7.  Section  2.2.2,  page  2-22  and  Section  5.5,  page  5.5.2.  Comment  Summary: 
Decommissioning  plans  for  BW-6,  BW-16,  and  boring  DEB-Cl  (possible  conduits  for 
contaminant  migration)  should  be  provided. 

Response:  Text  has  been  added  to  Section  2.2.1  (Vadose  Zone)  and  ICs  13  and  14  to 
indicate  that  these  potential  conduits  will  be  investigated  under  the  Well  Abandonment 
Program  at  McClellan  AFB.  Base  Well  16  is  included  in  the  current  program, 
whereas,  BW-6  and  DEB  Cl  will  be  included  in  a  subsequent  phase  of  the  program. 

8.  Table  2-1,  page  2-25.  Comment  Summary:  Inorganic  constituents  previously  detected 
in  OU  C  should  be  included  on  Table  2-1. 

Response:  The  tables  have  been  revised  to  include  inorganic  constituents  previously 
detected. 

9.  Table  2-2,  page  2-28.  Comment  Summary:  BTEX  compounds  should  be  identified  as 
contaminants  of  concern  (COCs)  at  the  former  gas  station  in  IC13. 

Response:  BTEX  has  been  added  to  Table  2-1  and  Table  5.5.3  in  the  report. 

10.  Table  2-2,  page  2-29.  Comment  Summary:  Volatile  organic  compounds  are  not 
included  as  COCs  for  PRLs  63  and  64,  however,  VOCs  are  included  for  PPL  66B. 
These  areas  are  drainages  and,  therefore,  COCs  should  be  consistent  for  the  sites. 
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Response:  VOCs  are  a  COC  in  PRL  66B  because  the  sumps  behind  Building  722 
may  have  released  organic  compounds  to  the  soil.  VOCs  are  not  standard  COCs  for 
ditches  since  they  have  most  likely  volatilized  to  the  air  since  their  release.  Standard 
COCs  for  sumps  have  been  added  to  Table  4-11. 

11.  Table  2-2,  page  2-31  and  2-32.  Comment  Summary:  The  COCs  for  the  at  PRL 
L-7C  in  1C  18  and  PRL  L-7D  in  IC20  are  not  consistent. 

Response:  The  COCs  listed  for  PRL  L-7C  have  been  modified  and  are  now 
consistent  with  PRL  L-7D. 

12.  Table  2-2,  page  2-34  and  Section  5.17,  page  5.17-1  and  Table  5.17-2.  Comment 
Summary:  Tank  783  is  listed  as  a  waste  fuel  tank  on  Table  2-2,  but  is  described  as  a 
waste  oil  tank  in  Section  5.17.  The  COCs  listed  may  be  incorrect  if  it  is  a  waste  oil 
tank. 

Response:  Reference  to  the  waste  oil  tank  could  not  be  identified  in  Section  5.17. 

TTie  tank  is  a  waste  fuel  tank  as  specified  on  Table  2-2.  The  COCs  listed  are 
therefore  correct. 

13a.  Table  4-11,  pages  4-16  and  4-17.  Comment  Summary:  Footnote  "g”  is  not  indicated 
on  the  body  of  the  table.  Please  indicate  the  item  to  which  the  footnote  applies. 

Response:  Footnote  "g"  has  been  added  to  the  appropriate  item. 

13b.  Section  5.3,  pages  5.3-10  and  5.3-11.  Comment  Summary:  The  text  should  state  why 
two  of  the  three  proposed  sediment  sampling  locations  in  Magpie  Creek  will  be 
analyzed  for  radionuclides  and  the  third  sample  will  not. 

Response:  One  sample  will  be  collected  adjacent  to  the  radioactive  storage  area.  The 
second  sample  will  provide  upstream  (baseline)  data  for  radionuclide  concentrations  in 
surface  water.  Analysis  of  the  third  sample,  also  upstream,  for  radionuclides  is  not 
necessary  to  make  interpretations.  The  justification  for  radionuclide  sampling  at  the 
two  sediment  sample  location  is  provided  on  pages  5.3-2  and  5.3-3  of  the  Draft  Final 
report. 
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14.  Section  5.12,  pages  5.12-9  and  5.12-10.  Comment  Summary:  The  rationale  for 
deleting  a  hand  auger  sample  location  east  of  Building  7602  that  was  included  on 
handouts  at  a  January  1994  meeting  with  the  regulatory  agencies  should  be  included. 

Response:  At  the  request  of  Mark  Malinowski  and  agreed  to  by  the  other  regulatory 
agencies  during  the  21  January  1994  meeting,  this  preliminary  hand  auger  location 
was  removed.  The  sampling  point  was  located  in  a  grassy  area  where  surface 
contamination  is  unlikely. 

15.  Appendix  B.  Comment  Summary:  It  should  be  stated  in  the  Cone  Penetrometer 
Testing  (CPT)  SOP  if  lithologic  data  and  analytical  samples  will  be  continuously 
collected  or  only  from  discrete  intervals.  The  SOP  does  not  discuss  how  CPT  holes 
will  be  calibrated. 

Response:  Lithologic  data  will  be  continuously  recorded.  Analytical  data  will  be 
collected  at  the  discrete  sample  interval  specified  for  the  boring  on  the  associated 
sampling  and  analysis  matrix  table.  Text  has  been  added  to  the  SOP  to  clarify  this. 
The  CPT  rig  will  be  calibrated  adjacent  to  existing  borings  where  lithologic  data  has 
been  collected.  Soil  types  across  McClellan  AFB  are  similar  enough  that  calibration 
in  each  IC  is  not  necessary. 

16.  Appendix  B.  Comment  Summary:  Calibration  efforts  to  check  the  accuracy  ofnon- 
aqueous  phase  liquid  (NAPL)  screening  methods  are  not  specified  in  the  SOP  for 
Identifying  and  Taking  Action  for  NAPLs  during  Subsurface  Drilling. 

Response:  Twenty-five  percent  of  the  samples  collected  for  NAPL  screening  will  be 
sent  off-site  for  confirmational  analysis.  Samples  will  be  selected  randomly  so  that  a 
representative  suite  of  concentrations  for  comparison  will  be  obtained.  Text  has  been 
added  to  the  NAPL  SOP  to  clarify  calibration  methods. 

17.  Appendix  B.  Comment  Summary:  A  grid  spacing  of  10  feet  should  be  used  in  the 
acquisition  of  geophysical  data.  Geophysical  methods  other  than  magnetics  and 
electromagnetics  are  not  presented  in  the  SOP.  Ground  penetrating  radar  (GPR) 
should  be  used  to  augment  detection  of  underground  storage  tanks. 
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Response:  Grid  spacing  for  geophysical  surveys  is  dependent  on  the  type  of 
equipment  used  and  the  equipment  specifications.  The  correct  spacing  will  be 
determined  once  the  equipment  has  been  procured.  If  possible,  grid  spacings  will  be 
10  feet  or  less.  Electromagnetic  and  magnetic  surveys  were  selected  for  detection  of 
buried  objects  in  OU  C  due  to  the  types  of  debris  anticipated  (ferrous  and  non-ferrous 
material)  and  because  these  methods  are  not  effected  by  radar.  Magnetic  surveys  will 
be  sufficient  to  identify  buried  tank  locations.  GPR  surveys,  previously  conducted  in 
OU  C,  have  had  limited  success  due  to  interferences  with  radar  systems  at  McClellan 
AFB. 
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12b.  Comment  summary:  A  note  in  the  legend  of  Figure  5.2-2  may  be  appropriate  to 
indicate  that  3  hand  auger  locations  may  be  added  based  on  field  test  results. 

Response:  The  footnote  has  been  added. 

13a.  Table  5.2-3.  Comment  summary:  Borings  SB1-SB7  identified  in  the  Sampling 
Locations  section  should  be  changed  SB1-SB6.  Also,  SB8  and  SB9  should  be  changed  to  SB7 
and  SB8  for  consistency  with  Figure  5.2-2  and  Table  5.2-4. 

Response:  The  sampling  strategy  has  been  revised;  both  the  text  and  the  figure  have  been 
revised. 

13b.  Comment  summary:  A  footnote  should  be  added  to  the  table  identifying  the  optional 
nature  of  the  hand  augers.  Please  include  the  ratiormle  for  run  including  confirmatory 
a/udysis  by  an  off-site  laboratory  for  the  immunoassay  tests. 

Response:  A  footnote  has  been  included  on  the  Proposed  Boring  Figure  to  note  that  the  hand 
augers  will  be  placed  only  if  surface  scrape  results  warrant.  This  is  also  discussed  in  the 
text.  Confirmatory  analyses  have  been  included  in  the  Sampling  and  Analysis  Matrix  Table. 

14.  Table  5.2-4.  Commera  summary:  A  footnote  should  be  added  to  Table  5.2-4  addressing 
the  three  optiorud  hand  augers. 

Response:  The  hand  augers  have  been  added  to  the  table. 

15.  Section  5.3.2.  Comment  summary:  This  section  does  not  include  desigrwtion  numbers 
for  proposed  investigation  locations.  For  consistency,  these  desigrutted  rwmbers  should  be 
added. 

Response:  The  location  numbers  have  been  added. 

16.  Table  5.3-3.  Commeru  summary:  In  Table  2-1,  TPH  is  identified  as  a  potential  COC 
for  Tank  737.  Please  indicate  the  ratiorude  for  not  including  TPH  on  Table  5.4.3  for  Tank 
737. 
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Response:  TPH  is  included  on  the  table. 


17.  Table  5.4-2.  Comment  summary:  The  text  should  be  changed  to  identify  the  PEL  as  S- 
48  not  S-46.  The  spacing  criteria  is  inappropriate  since  the  area  is  approximately  105’  x 
100’. 

Response:  The  sampling  strategy  has  been  changed,  and  the  text  modified  accordingly.  The 
area  is  approximately  150’  x  100’. 

18.  Figure  5.4-2.  Comment  summary:  A  location  for  1C12SB26  is  not  shown  on  this  figure 
and  should  be  added. 

Response:  The  sampling  strategy  has  been  changed  and  the  borings  renumbered. 

19.  Page  5.5-1.  Comment  summary:  The  text  of  the  fourth  paragraph  on  page  5.5-1  is 
awkward.  Clarify  ‘open  storage '  and  the  section. 

Response:  The  text  has  been  modified.  Open  storage  is  uncovered  storage. 

20.  Page  5.5-3.  Comment  summary:  Criteria  for  terminating  Boring  B7  based  on  visual 
evidence  should  be  stated. 

Response:  The  sampling  strategy  for  the  boring  has  been  changed.  Samples  will  be 
collected  below  the  anticipated  depth  of  the  bermed  area. 

21.  Page  5.5-3.  Comment  summary:  Table  5.5-3  indicates  that  groundwater  samples  will 
be  collected  from  SB17.  but  the  text  does  not  mention  this. 

Response:  The  groundwater  samples,  which  were  in  support  of  the  investigation  of  IC  15, 
have  been  eliminated,  and  the  table  changed  accordingly. 

22.  Page  5.5-7.  Comment  summary:  The  second  bullet  ’’Determine  location  priority'' 
seems  to  be  out  of  place  based  on  like  information  included  other  tables. 
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Response;  The  bullets  have  been  rearranged  to  remain  consistent  with  the  other  Field 
Sampling  Plans. 

23.  Page  5.6-2.  Comment  summary:  This  section  number  (6.5.2)  should  be  changed  to 
5.6.2. 

Response:  The  number  has  been  changed. 

24.  Section  5.6.2.  Comment  summary:  Please  correct  inconsistencies  regarding  the 
numbering  of  Magpie  Creek  sampling  locations. 

Response:  The  Magpie  Creek  sampling  strategy  has  been  revised.  All  sampling  for  the  old 
Magpie  Creek  channel  in  IC  14  have  been  eliminated. 

25.  Table  5. 7-2.  Comment  summary:  Text  states  that  judgmental  samples  will  be  placed  at 
regular  intervals  along  the  levees  separating  the  ponds.  Please  define  ’regular  intervals.  ’ 

Response:  The  sampling  plan  has  been  revised.  No  samples  or  borings  will  be  placed  along 
the  levees  except  for  soil  gas  samples  from  the  dry  monitoring  wells  already  installed  there. 

26.  Page  5.8-1.  Comment  summary:  Text  states  that  ’the  pond  may  have  been  used  for 
creek  water;  however,  this  is  uncertain.  ’  Does  this  mean  that  creek  water  may  have  been 
stored  in  the  pond? 

Response:  Yes,  creek  water  may  have  been  stored  in  the  pond.  However,  data  regarding 
the  settling  pond  at  PRL  SO  are  sparse,  and  what  was  stored  in  it  is  not  known  for  certain. 

27.  Figure  5.8-2.  Comment  summary:  This  figure  appears  to  be  out  of  sequence  within  the 
IC  16  Field  Sampling  Plan. 

Response:  The  figure  has  been  placed  in  the  correct  sequence. 

28.  Table  5.9-2.  Comment  summary:  Please  clarify  whether  the  100' intervals  for  soil  gas 
sample  collection  are  lateral  or  vertical. 
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Response:  Borings  will  be  drilled  at  a  distance  of  approximately  100  feet  away  from  one 
another  (horizontally). 


29.  Table  5.9-2.  Comment  summary:  The  text  states  that  soil  samples  will  be  collected 
from  the  surface  to  5  feet  BGS  within  the  creek.  Please  define  surface. 

Response:  The  text  has  been  modified  to  read:  Soil  samples  will  be  collected  from  the 
creek  bed  to  5  feet  below  the  creekbed. 

30.  Table  5.9-2.  Comment  summary:  The  statements  in  “Boundaries  of  the  Study"  and  in 
“Decision  Rule"  bullets  4  and  5  appear  to  be  coraradictory. 

Response:  The  decision  rules  regarding  contamination  greater  than  30  feet  BGS  have  been 
deleted. 

31.  Figure  5.9-2.  Comment  summary:  IC17SB04  is  depicted  on  subject  figure  as  a 
reconnaissance  boring,  not  a  deep  boring.  Please  correct  the  symbol  used  to  identify  this 
boring  on  section  5.9.2  and  Table  5.9-3. 

Response:  The  sampling  strategy  has  been  revised  and  the  figure  modified  accordingly. 

32.  Section  5.10.2.  Comment  summary:  The  number  of  hand  augers  stated  in  the  text, 
table,  and  shown  on  the  figure  is  not  consistera. 

Response:  The  number  of  hand  augers  proposed  has  been  revised  and  the  text  tables,  and 
figures  made  consistent  within  the  plan. 

33.  Comment  summary:  Table  5.13-3  is  incorrectly  numbered  and  apparently  should  be 
renumbered  Table  5.11-3.  Please  define  whether  “100  foot  iruervals"  are  lateral  or  vertical. 

Response:  The  table  has  been  renumbered;  borings  are  approximately  100-feet  apart 
(laterally). 

34.  Commera  summary:  The  text  states  “Soil  samples  will  be  collected  from  the  surface  to  1 
fB£L  BGS  within  the  creek.  “  should  be  changed  to  foot;  define  “surface.  “ 
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Re^nse:  The  text  has  been  modified.  Samples  will  be  collected  from  the  creeU)ed  and  1 
foot  below  the  creekbed. 

35.  Figure  5.11-3.  Comment  summary:  Are  the  southern  boundaries  of  CS 11  and  CS  13 
known?  1C19SB02  is  mislabeled. 

Response;  The  southern  boundary  of  CS  11  was  fairly  clearly  defined  by  previous 
investigations;  the  boundary  is  CS  13  is  less  clear.  However,  because  the  RI  will  conducted 
in  phases,  boundaries  of  the  pits  are  not  included  in  this  Phase  1  SAP;  rather,  boundaries 
will  be  confirmed  in  Phase  2,  Extent  Determination.  The  borings  have  been  revised  and 
renumbered. 

36.  Table  5.11-4.  Comment  Summary:  Previous  studies  indicated  the  presence  of  methane 
and  phenol  at  the  pits  in  1C  19.  These  analytes  should  be  included  as  coraaminants  of 
concern. 

Response:  Methane  gas  is  not  a  COC  for  IRP  purposes;  rather,  it  is  a  health  and  safety 
concern,  and  proper  precautions  will  be  taken  to  ensure  any  methane  that  is  encountered  does 
not  ignite.  Samples  are  being  collected  for  T014  analysis  to  determine  the  presence  of 
phenol. 

37.  Figure  5.12-2.  Comment  summary:  Please  clarify  several  inconsistencies  between  the 
text  of  the  sampling  plan  and  the  figure. 

Response:  The  sampling  strategy  has  been  changed  and  the  text  revised  to  be  more  clear. 

3S.  Figure  5.13-2.  Comment  summary:  The  text  states  "Trenches  C  and  D  are  intended  to 
corfirm  or  discorfirm  previous  geophysical  evidence  for  the  boundaries  of  the  pit. '  Is  there 
a  question  regarding  the  accuracy  of  the  previous  geophysical  work?  "Disconfirm"  is  not  a 
word. 

Response:  As  shown  on  Figure  5.13-2,  previous  geophysical  investigations  delineated  the  pit 
at  CS  7  as  trending  northeast-southwest.  However,  during  the  McLaren  investigation,  the 
borings  that  encountered  waste  trend  almost  north-south.  (These  borings  are  shown  on  the 
figure  with  small  circles  around  the  dot  that  represents  the  boring.)  The  Air  Force  and 
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regulatory  agencies,  however,  have  subsequently  determined  by  that  trenches  will  not  be  dug 
in  Phase  1  of  the  RI  at  these  locations.  Webster’s  Ninth  New  Collegiate  Dictionary 
(Springfield,  MA:  Merriam- Webster,  Inc.,  1987)  defines  "disconfirm"  as  "to  deny  the 
validity  of." 

39.  Section  5.13.2.  Comment  summary:  Hand  auger  location  numbers  should  be  added  to 
the  text  for  consistency. 

Response:  The  sampling  plan  has  been  revised.  Hand  auger  numbers  have  been  added  to 
the  text. 

40.  Table  5.13-2.  Comment  summary:  Are  100-foot  intervals  horizontal  or  vertical? 

Clarify  text  regarding  sample  placement. 

Response:  Text  has  been  revised  to  clarify  that  borings  are  approximately  100  feet  apart 
horizontally.  Soil  samples  will  be  collected  from  the  waste  material  and  from  about  10 
below  the  bottom  of  the  waste. 

41.  Table  5.13-2.  Comment  summary:  Will  the  lower  boundary  of  the  study  (40  feet  BGS) 
be  adequate  to  sati^  the  decision  rule  for  determining  contamination  greater  than  30  feet 
BGS? 

Response:  The  decision  rule  has  been  changed. 

42.  Table  5.13-3.  Commeru  summary:  Since  both  lead  and  copper  are  potential 
contaminants  of  concern,  copper  should  be  added  to  the  problem  statement. 

Response:  Copper  has  been  added  to  the  problem  statement. 

43.  Section  5.14.2.  Comment  summary:  The  text,  tables,  and  figure  seem  to  be  inconsistent 
in  their  numbering  of  two  hand  augers  referred  to  on  page  5.14-2. 

Response:  The  text,  tables,  and  figure  have  been  made  consistent. 
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44.  Section  5.14-2.  Comment  summary:  Since  both  lead  and  copper  are  potential 
contaminants  of  concern,  copper  should  be  added  to  the  problem  statement. 

Response:  Copper  has  been  added  to  the  problem  statement. 

45.  Section  5.14-2.  Comment  summary:  The  figure  identified  two  locations  as  P53SB01. 
Response:  The  figure  has  been  corrected. 

46.  Section  5.15-2.  Comment  summary:  Locations  numbers  should  be  added  to  the  text  for 
consistency.  There  is  also  an  apparent  discrepancy  about  the  number  of  surface  scrape 
samples. 

Response:  Sampling  location  numbers  have  been  added  to  the  text.  The  discrepancy  about 
numbers  has  been  resolved. 

47.  Section  5. 16-2.  Commeru  summary:  Boring  numbers  should  be  added  to  the  text  for 
consistency. 

Response:  Sampling  location  numbcn  have  been  added  to  the  text. 

48.  Table  5.16-1.  Commeru  summary:  The  boundaries  of  the  study  and  the  decision  rule 
appear  to  conflict.  Please  resolve. 

Response:  The  decision  rule  has  been  changed. 

49.  Table  5.16-2.  Commeru  summary:  The  analytical  matrix  and  field  specification  tables 
are  inconsistent  with  the  boundaries  of  the  study  in  the  DQO  tab  with  regard  to  depth. 

Response:  The  tables  have  been  made  consistent. 

50.  Figure  5.17-1.  Commeru  summary:  Figure  5.17-1  appears  to  be  out  of  sequence 
compared  to  the  other  FSPs. 
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Response:  Because  two  figures  (potential  discharge  and  sampling  location)  are  not  necessary 
for  this  FSP,  Figure  S.17-1  has  been  left  as  it  is. 

51.  Page  A-2.  Comment  summary:  Will  one  monitoring  well  be  sufficient  to  fill  the  data 
gap  identified  for  PPL  S-10?  Where  are  the  other  monitoring  wells?  The  plate  seems  to 
show  PSIOSBOI  as  a  hand  auger.  Please  clarify. 

Response:  One  monitoring  well  has  been  deemed  sufficient  for  this  area  for  now;  this  can  be 
reevaluated  in  Phase  2.  The  existing  monitoring  wells  have  been  added  to  the  plate,  and  the 
symbol  for  PSIOSBI  revised. 

52.  Page  A-2.  Comment  summary:  The  text  and  plate  are  inconsistent;  IC19SB61  seems  to 
be  a  monitoring  well  that  will  be  installed  in  a  cone  penetrometer  hole.  Please  clarify. 

Response:  The  sampling  strategy  and  strategy  for  monitoring  well  placement  have  been 
changed.  Monitoring  wells  will  be  installed  south  of  the  IC  19  pits  after  HydroPunch 
samples  are  analyzed. 

53.  SOP  for  sampling  groundwater  with  HydroPunch  I  and  II.  Comment  summary:  Please 
explain  how  a  baler  can  be  used  for  HydroPunch  II. 

Response:  The  text  does  not  imply  that  the  inside  diameter  of  the  HydroPunch  n  sampler 
expands;  the  HydroPunch  n  sampler  is  larger  than  the  HydroPunch  I  and  can  accommodate  a 
1-inch  bailer.  The  text  has  been  clarified. 

54.  SOP  for  sampling  groundwater  with  HydroPunch  I  and  II.  Comment  summary:  Does 
'base’  of  the  boring  mean  total  boring  depth? 

Response:  Yes.  Text  has  been  clarified. 

55.  SOP  for  perched  water.  Comment  summary:  The  sentence.  'At  total  depth  of  the 
perched  water  zone,  lift  the  auger  two  feet  and  emplace  a  two-foot  seal  of  non-beneficiated 
sodium  bentonite  chips  at  the  base  of  the  boring.  ’  can  be  misinterpreted.  Do  not  use  'base  ’ 
to  signify  total  boring  depth. 
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Response:  The  text  has  been  clarified. 


56.  SOP  for  trenching  to  determine  pit,  landfill,  and  creek  boundaries.  Comment 
summary:  How  will  underground  utilities  be  identified?  What  method  will  be  used  to  mark 
these  utilities? 

Response:  Geophysical  methods  will  be  used  to  identify  underground  utilities  in  areas  to 

be  trenched.  The  line’s  position,  type,  and  depth  (if  known)  will  be  marked  with  VOC  free 
and  lead  free  spray  paint. 

57.  SOP  for  trenching  to  determine  pit,  landfill,  and  creek  boundaries.  Comment 
summary:  Safety  measures  to  keep  people  out  of  the  trenches  when  work  crews  are  not 
present  are  insufficient.  Review  applicable  laws  and  regulations  regarding  open  trenching. 

Response:  The  SOP  has  been  changed  to  read  that,  if  the  trench  must  be  left  open,  OSHA 

or  Corps  of  Engineers  requirements,  whichever  is  more  stringent,  will  be  followed. 

58.  SOP  for  cone  penetrometer  testing.  Comment  summary:  How  will  the  grout  be 
pumped  through  the  sounding  rods  while  the  penetrometer  is  being  retrieved?  Text  implies 
these  actions  will  take  place  simultaneously. 

Response:  The  text  has  been  clarified  to  remove  the  implication  of  simultaneity. 

59/60.  QAPP.  Comment  summaries:  These  comments  refer  to  sample  chain-of-custody 
and  completeness  objectives. 

Response:  These  comments  will  be  passed  on  to  the  people  updating  the  basewide  QAPP 

and  will  not  be  addressed  here. 
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REGIONAL  BOARD 
General  Comments 

1.  Comment  summary;  The  R1  should  be  conducted  in  a  phased  manner;  the  SAP  should 
divide  work  into  a  phased  approach  based  on  priority.  DQOs  should  b:  modified  to  meet 
this  approach.  Phase  1  sampling  locations /sites  should  be  prioritized  so  that  funds  will  be 
spent  first  at  the  higher  priority  sites. 

Response:  The  RI  will  be  conducted  in  a  phased  approach;  the  SAP  has  been  modified  to 
include  only  Phase  1  sampling  locations.  The  DQOs  have  been  modified  accordingly.  As 
agreed  at  the  January  21,  1994,  agency  meeting,  all  deep  borings  will  be  drilled  first. 
Priorities  for  sites  and  ICs  have  been  made  outside  the  SAP. 

2.  Comment  summary:  No  sampling  is  proposed  for  metals  and  semivolatile  organic 
compounds  (SVOCs)  in  their  soluble  concentrations.  Results  of  the  OU  Cl  investigation 
should  be  reviewed  to  determine  if  any  trends  are  apparent  between  total  and  soluble 
concentrations. 

Response:  OU  Cl  data  were  not  available  during  the  preparation  of  the  SAP.  If  Phase  1 
data  for  metals  and/or  SVOCs  indicate  a  potential  threat  to  groundwater,  samples  can  be 
collected  during  Phase  2  for  soluble  analyses. 

3.  Comment  summary:  The  methods  used  to  determine  the  potential  for  inorganic 
constituents  to  migrate  to  exposure  pathways  should  be  discussed,  including  what  analytical 
methods  will  be  used. 

Response:  This  SAP  outlines  a  Phase  1  RI.  During  Phase  1 ,  only  sources  of  contamination 
will  be  addressed.  The  potential  for  migration  will  be  addressed  in  Phase  2.  In  areas  where 
inorganic  species  are  anticipated  in  the  deep  vadose  zone,  samples  will  be  collected  for 
analysis.  These  samples  will  be  held  pending  results  of  shallower  samples.  If  shallow 
samples  contain  concentrations  above  background,  the  next  deeper  interval  will  be  analyzed. 
If  concentrations  are  below  background,  deeper  samples  will  not  be  analyzed.  This  will  be 
an  iterative  process  for  each  interval  sampled  for  inorganic  species  analysis. 
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4.  Com^m  summary:  In  presenting  past  sampling  results,  some  concerttration  data  for  the 
COCs  should  be  preserued  to  Justify  the  proposed  sampling  locations  and  constituents  to  be 
analyzed  for. 

Response:  A  table  of  maximum  detected  concentrations  for  each  site  has  been  included  in 
the  general  section  of  the  SAP  (Table  2-4).  Hie  t^le  includes  compounds  detected,  the 
boring  with  the  highest  concentration,  and  depth  at  which  the  maximum  concentration  was 
reported. 

Specific  comments 

1.  Page  3-2.  Commeru  summary:  The  first  box  in  the  column  labeled  "Secondary  Release 
Mechanism "  should  also  have  an  arrow  pointing  to  the  groundwater  box  under  ‘Migration 
Pathway. ' 

Response:  The  figure  has  been  modified  accordingly. 

2.  Page  4-1.  Comment  summary:  The  section  needs  to  be  modified  in  light  of  General 
Commeru  1. 

Response:  The  section  on  RI  Decision  Process  has  been  modified  to  reflect  a  phased 
approach. 

3.  Page  4-11.  Comment  summary:  The  last  line  of  Table  4-6  says  that  VOCs  will  be 
modeled  for  a  minimum  of  30  years.  What  are  the  criteria  for  extending  that  time?  Also, 
what  about  rum- VOCs? 

Response:  The  table  has  been  revised.  Non- VOCs  will  be  modeled  using  a  simple  analytical 
model  for  30  number  of  years.  If  the  model  shows  any  contaminant  reaching  the 
groundwater  at  a  concentration  greater  than  or  equal  to  0. 1  x  the  MDL,  the  model  will  be 
extended  to  50  years. 

4.  Page  4-12.  Under  "Data  Evaluation  Boundaries, "  at  what  point  in  the  VAPOUR-T  model 
run  will  leachate  concentratiorts  be  determined?  Under  "Decision  Rules, "  include  risk  from 
non-VOCs  in  groundwater. 
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Response:  Leachate  concentrations  will  be  determined  every  S  years.  Non-VCXT  decision 
rules  have  been  added  to  the  table. 

5.  Page  4-16.  Comment  summary:  Should  the  decision  box  labeled  "Surface  Sampling '  be 
limited  only  to  surface  sampling  or  should  it  include  sampling  at  depth? 

Response:  No,  the  box  should  include  deeper  sampling  as  well.  Screening  methods  could  be 
used  on  deep  soU. 

6.  Page  4-18.  Comment  summary:  The  last  seruences  states  that  the  preliminary  health- 
based  Levels  of  Concern  were  used  as  a  comparison  concentration  for  the  PCB  curves.  What 
concentration  was  used? 

Response:  The  power  curves  have  been  revised  The  PCB  curves  now  use  preliminary 
remediation  goals  (PRGs)  as  a  comparison  concentration.  The  PRGs  for  residential  soil 
(0. 1 1  mg/kg)  were  used  to  be  conservative. 

7.  Page  4-19.  Comment  summary.  The  second  assumption  found  int  he  table  states  that  the 
variability  of  contaminant  concentrations  in  localized  areas  of  OU  C  will  be  equal  to  the 
variability  of  inorganics  in  background.  Does  that  assumption  presume  this  is  only  true  at 
sites  where  no  released  of  inorganics  have  occurred?  If  so,  then  a  release  would  be 
detectable  that  is  above  background  concentrations. 

Response:  The  second  assumption  presumes  that  the  variability  at  a  site  is  the  same  as  that 
for  background,  whether  or  not  a  release  has  occurred.  This  assumption  is  a  necessary 
function  of  the  statistical  approach,  since  the  basis  for  comparison  of  site  data  to  background 
includes  both  concentration  and  variability.  The  variability  in  the  background  data  is  high 
for  most  constituents,  so  the  variability  assumption  may  not  be  violated.  However,  if 
variability  oat  a  site  that  is  contaminated  is  much  greater  than  background,  it  is  likely  that  the 
concentration  difference  will  be  so  large  as  to  overwhelm  the  influence  of  variability  on  the 
outcome  of  the  test.  A  non-parametric  test  may  be  used  to  statistically  determine  whether  a 
difference  exists  between  background  and  the  site.  In  addition,  if  the  variability  assumption  is 
violated,  and  the  concentration  difference  is  not  great  enough  to  statistically  or  judgmentally 
decide  whether  contamination  exists,  a  two-sample  power  analysis  can  be  performed  that 
incorporates  both  the  background  data  and  the  first  set  of  RI  data.  This  second  power 
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analysis  will  be  more  powerful  and  likely  to  achieve  the  power,  confidence,  and  resolution 
between  background  and  a  contaminant  release. 

8.  Page  4-25.  Comment  summary:  The  last  sentence  states  that  the  bottom  of  silty  or  clay 
layers  mil  be  targeted  for  soil  sample  collection.  The  OU  B  sample  results  showed  that  the 
VOC  concentrations  were  higher  at  the  bottoms  of  layers.  Though  non-volatile  contaminants 
will  likely  adhere  to  fine-grained  material,  there  could  be  a  higher  concentration  of  them  at 
the  upper  portion  of  the  layer. 

Response:  The  sampling  strategy  has  been  revised.  Soil  samples  will  be  collected:  in 
discolored  soil,  if  screening  indicates  the  presence  of  a  NAPL,  or  if  the  PID  reading  is 
greater  than  or  equal  to  500  ppmv. 

9.  Page  4-26.  Comment  summary:  Text  states  that  if  unknown  compounds  are  present,  a 
minimum  of  2  samples  per  boring  mil  be  submitted  for  TO-14  analysis.  Will  the  samples  be 
those  with  the  highest  concentrations  or  the  greatest  depth?  Would  there  be  occasion  to  want 
to  analyze  samples  from  the  upper  portion  of  the  boring  if  they  had  high  concentrations  of 
unknowns? 

Response:  TO-14  samples  will  be  submitted  for  those  sample  intervals  near  the  top  and 
bottom  of  the  boring  which  has  the  highest  concentrations  to  support  vadose  zone  modeling 
and  heath  risk  assessment.  Text  has  been  revised. 

10.  Page  4-26.  Comment  summary:  Text  says  that  samples  will  be  collected  from  the 
bottom  of  fine-grained  layers  in  soil  intervals  that  have  discolored  soils,  odors,  etc.  Stt^ 
recommends  collecting  the  sample  fwm  within  the  discolored/odoriferous/debris  soil. 
Contaminants  may  not  have  migrated  to  the  bottom  of  the  fine-grained  unit. 

Response:  The  sampling  strategy  has  been  revised.  Soil  samples  will  be  collected:  in 
discolored  soil,  if  screening  indicates  the  presence  of  a  NAPL,  or  if  the  PID  reading  is 
greater  than  or  equal  to  500  ppmv. 

11.  Page  4-28.  Comment  summary:  The  verbiage  in  Figure  4-9  needs  to  be  changed.  The 
figure  noes  not  take  into  account  any  lithologic  data  from  nearby  borings  or  CPT  sampling 
done  prior  to  the  current  boring  that  might  help  determine  the  interval. 
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Response:  The  start  box  has  been  reworded.  Lithology  will  be  determined  using  ail 
available  evidence. 

12.  Page  4-31.  Comment  summary:  What  about  the  migration  of  non-VOCs  to 
groundwater? 

Response:  Migration  of  non-VOCs  to  groundwater  has  been  added  to  the  DQO  table. 

13.  Page  4-32.  Comment  summary:  Figure  4-11  asks  the  question,  ’can  this  analyte 
migrate  to  an  exposure  pathway?"  Somewhere  in  the  text  there  needs  to  be  a  discussion  on 
how  the  ndgration/no  migration  determination  will  be  made. 

Response:  Figure  4-11  has  been  deleted.  The  determination  of  migration  potential  has  been 
referenced  to  the  forthcoming  background  consensus  statement. 

14.  Page  4-36.  Comment  summary:  Shouldn't  lead  be  included  in  Table  4-13? 

Response:  Levels  of  concern  have  been  removed  from  the  report.  Preliminary  Remediation 
Goals  (PRGs)  will  be  used  as  an  initial  screening  tool  to  identify  areas  that  may  warrant 
further  investigation  or  remediation.  Residential  PRGs  will  be  used  since  they  are  the  most 
conservative. 

15.  Page  5-4.  Comment  summary:  The  sampling  depths  presented  on  Figure  5-1  should 
also  be  contingent  i^n  release  location  and  source  type.  Instead  of  feet  below  surface,  it 
should  be  feet  below  release  location  and! or  bottom  of  source. 

Response:  The  figure  was  left  the  way  it  was,  because  of  the  chance  of  volatilization  to  the 
atmosphere  of  VOCs  and  SVOCs  in  near-surface  soils.  If  the  source  is  below  the  surface, 
there  is  less  chance  of  the  loss  of  volatiles  to  the  air  than  if  the  source  is  at  the  surface. 

16.  Page  5-5.  A  QAPP  addendum  for  Method  SW8260  should  be  presented,  including 
detection  limits.  Has  any  consideration  been  given  to  using  the  500  series  for  groundwater 
analysis? 
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Response:  OU  C  RI  SAP  and  Groundwater  OU  staff  are  in  the  process  of  determining  the 
best  method  to  use  for  groundwater  analysis,  so  no  QAPP  addendum  has  been  prepared  yet. 
No  consideration  has  been  given  at  this  time  to  SOO-series  methods. 

20.  Page  5.1-1.  Text  states  that  drains  in  the  hazardous  materials  storage  area  connect 
with  Magpie  Creek  and  are  normally  left  open.  This  should  be  addressed  outside  the 
CERCIA  process. 

Response:  Comment  noted. 

21.  Page  5.4-5.  Comment  summary:  Th  ' site  referenced  in  the  Sample  Design  section 
should  be  PRL  S-48. 

Response:  The  table  has  been  corrected. 

22.  P.  5.4-11,  Table  5.4-3.  Comment  summary:  Sample  locations/depths  listed  for  PRL  L- 
7A  also  cover  PRL  66/66A. 

Response:  A  footnote  has  been  added  indicating  this. 

23.  Page  5.5-3.  Comment  summary:  The  last  sentence  says  that  the  borings  will  be  drilled 
deeper  if  visual  coruamination  is  observed.  Wmt  about  field  instrumera  readings  or  other 
non-visual  soil  contamination  indicators? 

Response:  The  strategy  has  been  changed.  The  boring  in  PRL  54  will  be  drilled  to  40  feet, 
below  the  anticipated  depth  of  contamination  in  this  "bermed  area  *.  The  boring  would  be 
extended  below  40  feet  if  the  criteria  esutblished  on  Figure  4-8  are  met. 

24.  Page  5.5-17,  first  footnote.  Comment  summary:  The  capacity  of  the  tank(s)  and/or 
whether  they  are  still  there  should  be  known. 

Response:  The  only  evidence  for  the  existence  of  the  gas  station  is  a  1945  CE  drawing,  and 
a  report  they  may  have  been  filled  with  sand  and  left  in  place.  The  capacity  of  the  tanks 
and/or  whether  they  are  still  in  place  are  not  known. 
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25.  Page  5.6-1.  Commem  summary:  Text  states  that  an  oil/water  separator  near  Building 
722  is  reportedly  connected  to  the  IWL,  but  that  this  has  not  been  verified.  Text  also  states 
that  the  oil/water  separator  discharges  to  the  ground  surface  in  overflow  conditions.  This  is 
unacceptable,  and  the  separator  should  be  plumbed  into  the  IWL  for  all  discharges.  This 
should  be  handled  outside  the  RI. 

Response:  Comment  noted. 

26.  Page  5.6-3.  Comment  summary:  It  is  proposed  to  sample  arourtd  the  waste  tanks  at  the 
IWTP.  Why  are  the  process  tanks  not  included? 

Response:  The  other  areas  of  the  IWTP  have  been  sufficiently  sampled  as  part  of  the  OU  Cl 
investigation. 

27.  Page  5.6-2.  Comment  summary:  It  appears  that  boring  SB40  is  run  within  the  old 
Magpie  Creek  channel. 

Response:  The  reviewer  is  correct.  Boring  SB40  was  mtended  to  sample  around  the  tank  at 
Building  703;  the  text  was  misnumbered.  However,  the  boring  at  Building  703  has  been 
eliminated  because  sufficient  sampling  has  been  undertaken  in  this  area  in  the  OU  Cl 
investigation,  and  the  Magpie  Creek  strategy  has  been  changed  completely.  No  samples  of 
the  old  Magpie  Creek  chaiuiel  will  be  collected  in  IC  14. 

28.  Page  5. 7-1,  paragraph  3.  Comment  summary:  Flow  from  PEL  28  can  bypass  PEL  60 
if  desired. 

Response:  Text  has  been  amended  to  indicate  flow  can  bypass  PRL  60. 

29.  Page  5. 7-2,  paragraph  1.  Comment  summary:  The  effluent  from  the  IWTP  was 
discharged  to  the  Sacramento  Regional  County  Sanitation  District  prior  to  1987.  The 
discharge  to  the  creek  was  terminated  sometime  between  1984  and  1985. 

Response:  Text  has  been  so  amended. 
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30.  Page  5. 7  3.  Continent  summary:  The  proposed  sediment  samples  in  Magpie  Creek  will 
be  representative  of  recent  deposits  and  the  sources  of  any  pollutants  would  be  McClellan 
AFB  and  any  source  upstream  of  McClellan. 

Response:  The  commentor  is  correct. 

31.  Table  5. 7-3.  Comment  summary:  How  will  sampling  of  soil  as  beneath  PRL  60  be 
ejected  by  high  moisture  and/or  saturated  conditions  due  to  leakage  from  the  basins? 

Response:  If  the  basins  are  in  fact  leaking,  it  may  not  be  possible  to  collect  soil  gas 
samples. 

32.  Page  5.8-1,  paragraph  3.  Comment  summary:  Text  says  that  from  1985  to  1989,  the 
ponds  (in  1C  16)  held  effluent  from  the  IWTP  b^ore  it  was  discharge  to  Magpie  Creek.  The 
effluent  was  discharge  to  the  Regional  County  Sanitation  District,  not  the  creek.  The  ponds 
only  held  efflueru  during  high  flow  periods  (rainfall  events)  since  the  discharge  to  the  District 
was  limited  to  500, (MO  gpd. 

Text  has  been  amended  to  reflect  this  clarification. 

33.  Table  5.8-3.  (Comment  summary:  Staff  recommends  that  analysis  for  metals  include 
EPA  7(XX>-series  analysis  for  certain  analytes,  not  just  SW6010. 

Response:  For  Phase  1,  only  SW6010  samples  will  be  collected  in  Don  Julio  Creek.  If 
results  indicate  possible  contamination,  7000-series  samples  can  be  collected  in  Phase  2. 

34.  Page  5.9-9,  Figure  5.9-2.  Recommend  sampling  locations  be  added  north  of  CS  67  and 
east  of  CS  43  to  define  the  boundaries  of  those  sites.  Relocating  borings  would  be  preferred. 

Response:  Because  the  SAP  has  been  revised  to  design  a  Phase  1  RI,  borings  to  define  the 
boundaries  of  sites  or  potential  sources  will  not  be  included.  Such  sampling  would  be  part  of 
Phase  2. 

35.  Page  5.10-1.  Comment  summary:  The  text  refers  to  a  small  sump  west  of  Building 
7606  that  drains  to  an  open  ditch.  The  appropriateness  of  this  sump  and  its  discharge  should 
be  investigated  outside  the  Rl  process. 
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Response;  Comment  noted;  the  sump  is  currently  connected  to  the  IWL,  although  it  was  not 
in  the  past. 

36.  Page  5.10-11.  Comment  summary:  Staff  recommends  collecting  surface  samples  for 
PRL  66C.  This  would  be  consistent  with  the  proposed  sampling  regime  for  PRLs  66A  and 
66B. 

Response:  The  sampling  strategy  has  been  revised  to  be  consistent  with  the  other  drainage 
areas. 

37.  Page  5.11-2.  Comment  summary:  SB28  should  be  SB29. 

Response;  Borings  in  IC  19  have  been  changed. 

38.  Page  5.11-20.  Commeru  summary:  Analysis  of  groundwater  samples  should  speciate 
arsenic,  lead,  selenium,  and  mercury  by  methods  other  than  SW6010. 

Response;  If  Phase  1  results  indicate  possible  contamination  by  these  analytes,  samples  can 
be  collected  in  Phase  2. 

39.  Page  5.11-12.  Comment  summary:  Recommend  a  boring  be  located  at  the  north  end  of 
CS  14  to  define  the  northern  extern  of  the  pit. 

Response:  Borings  in  IC  19  have  been  changed.  A  boring  will  b;  drilled  north  of  CS  14. 

39.  Table  5.11-4.  Analysis  of  groundwater  samples  for  metals  should  include  7000-series 
methods  in  addition  to  Method  6010. 

Response;  HydroPunch*  samples  for  metals  collected  in  Phase  1  will  be  only  SW6010.  If 
results  indicate  possible  contamination,  samples  for  metals  can  be  collected  from  monitoring 
well  for  analysis  by  EPA  7000-series  analyses. 

40.  Page  5.11-20.  Comment  summary:  Boring  numbers  are  off;  there  should  be  one  fewer 
boring  in  the  text. 
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Response:  The  sampling  strategy  has  been  changed;  boring  numbers  have  been  changed 
accordingly. 

41.  Page  5.12-3.  Comment  summary:  The  arrow  to  PRL  L-7D  should  point  to  the  dashed 
line;  it  now  appears  to  point  to  the  storm  drain. 

Response:  The  arrow  was  pointing  to  the  PRL  boundary;  however,  that  boundary  was  in  the 
wrong  place.  The  figure  has  been  revised. 

42.  Page  5.13-4.  Comment  summary:  Staff  recorrunends  analyzing  the  sample  from  the 
firing  range  by  Method  8270. 

Response:  Samples  from  the  firing  range  will  be  analyzed  by  Method  SW  8270. 

43.  Appendix  A.  Commeru  summary:  Text  should  be  added  as  to  how  the  proposed 
groundwater  monitoring  well  locations  and  the  Groundwater  OV  R1  recommendations  are 
related.  Do  the  proposed  locations  satisfy  the  needs  of  the  Groundwater  Oh?  Are 
additional  sampling  points  necessary? 

Response:  Sampling  strategy  for  groundwater  has  been  amended;  specified  text  has  been 
added.  Many  of  the  monitoring  wells  are  those  recommended  in  the  Groundwater  OU  RI 
report. 

44.  Page  A-2.  Comment  summary:  Boring  numbers  in  the  text  are  incorrect. 

Response:  Boring  numbers  have  been  changed. 
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DISC 


General  Comments 

1.  Comment  sum^uiry:  The  R1  field  work  should  be  done  in  phases. 

Response:  The  RI  of  OU  C  will  be  done  in  phases.  The  SAP  has  been  revised  to  be  a 
Phase  1  SAP. 

2.  Comment  summary:  The  IC  cross  sections  would  be  more  helpfid  if  they  were  11x1 7s. 
Previous  data  should  be  included. 

Response:  The  cross  sections  as  presented  in  the  draft  SAP  have  been  eliminated.  For  those 
site  at  which  McLaren  prepared  cross  sections  (in  ICs  17,  19,  and  21),  those  cross  sections, 
Nvith  contaminant  data,  have  been  included.  No  other  cross  sections  have  been  made  at  this 
time. 

3.  Commeru  summary.  The  document  should  describe  the  difference  between 
"reconnai.^sance  borings'  and  ‘deep  borings. ' 

Response:  All  borings  have  been  renamed  as  either  shallow  (20  to  40  feet  deep),  and  all 
deep  borings  are  labeled  groundwater  borings. 

4.  Comment  summary;  The  DQO  tables  should  include  the  borings  that  will  be  used  to  meet 
the  objectives. 

Response:  Boring  numbers  have  been  added. 

5.  Comment  summary:  Please  include  a  table  summarizing  the  analytical  methods  and 
chemicals  identified  by  each  method. 

Response:  Table  5-1  provides  such  a  list. 

6.  Comment  summary:  Chrome  VI  should  be  spectated.  This  does  not  need  to  be  done  for 
all  analyses. 


respons.ouc 


24 


Response;  For  sites  where  chrome  is  expected,  some  samples  will  be  analyzed  to  speciate 
chrome  VI. 

7.  Comment  summary:  Monitoring  well  locations  proposed  in  the  draft  Groundwater  OU  RJ 
report  should  be  included  in  appropriate  FSPs. 

Response;  Locations  recommended  in  the  Groundwater  OU  RI  report  have  been  included. 

8.  Comment  summary:  The  Department  does  not  support  the  use  of  HydroPuru:h  directly 
through  any  of  the  confirmed  sites  in  OU  C. 

Response;  Borings  drilled  through  the  known  waste  pits  will  be  cased  to  10  feet  below  the 
waste.  HydroPunch  samples  will  be  collected  up-  and  downgradient  of  the  pits. 

DTSC 

Specific  Comments 

1.  Page  1-3.  Comment  summary:  The  RI/FS  will  also  provide  for  identifying  No  Further 
Action/Investigation  sites. 

Response;  The  text  has  been  changed  accordingly. 

2.  Page  1-9.  Comment  summary:  McClellan  AFB  has  not  identified  a  well 
decommissioning  program  for  the  next  fiscal  year.  If  wells  are  discovered  and  determined  to 
pose  a  migration  pathway,  action  must  be  taken  to  properly  decommission  the  well. 

Response;  Since  the  comment  was  written,  a  well  abandonment  program  has  been  funded 
for  the  fiscal  year.  Wells  that  require  decommissioning  will  be  addressed  in  that  program. 

3.  Page  2-11.  Comment  summary:  State  the  basis  for  'estimated  permeabilities. ' 

Response;  Permeabilities  have  been  estimated  based  on  the  USCS  classification  of  borehole 
specific  lithologies.  Lithologies  included  in  each  of  the  permeability  groups  (high,  moderate, 
and  low)  have  been  added  in  Section  4. 
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4.  Page  2-25.  Comment  summary:  In  Table  2-1,  the  column  labeled  "wastes  potentially 
released"  seems  to  focus  on  current  waste  products.  Specify  if  the  buildings  generated 
different  wastes  in  the  past. 

Response:  The  list  in  the  table  is  all-inclusive.  The  text  has  been  modified  to  make  this 
clearer. 

5.  Page  2-39.  Comment  summary:  In  table  2~3,  are  the  concentrations  for  inorganics 
really  in  micrograms  per  kilogram? 

Response:  The  table  should  have  specified  milligrams  per  kilogram  for  inorganics;  this  has 
been  corrected. 

6.  Page  4-3.  Comment  summary:  Include  estimating  mass  of  contamination  in  the 
"Decision  to  be  made. " 

Response:  Estimating  mass  has  been  included. 

7.  Page  4-4.  Comment  summary:  Section  4.3.1.  The  OU  C  RI  may  also  identify  additional 
data  gaps  not  identified  in  the  Groundwater  OV  RI/FS. 

Response:  Text  has  been  modified  to  include  identification  of  data  gaps  not  identified  in  the 
Groundwater  OU  RI/FS. 

8.  Page  4-4.  Commeru  summary:  Section  4.3.2.  The  Department  questions  the 
applicability  of  the  200-foot  spacing  for  soil  gas  sampling.  Additional  soil  gas  samples  may 
be  required  to  fill  in  as  the  RI  progresses. 

Response:  For  Phase  1,  soil  gas  samples  will  be  collected  at  approximately  100  foot 
intervals,  unless  some  other  criterion  was  used  (such  as  the  location  of  known  leaks  along  the 
IWL).  If  necessary,  additional  step-out  locations  can  be  sampled  in  Phase  2. 

9.  Page  4-5.  Comment  summary.  In  Figure  4-2,  Decision  Level  II  should  indicate 
rffinemera  of  the  conceptual  model. 
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Response:  The  text  has  been  modified  to  include  this. 


10.  Page  4-29.  Comment  summary:  Section  4.5.1.  Indicate  if  UV  light  will  be  used  to 
field  screen  samples  for  petroleum  contamination. 

Response:  Ultraviolet  light  will  be  used  to  screen  samples  for  NAPLs  (see  Appendix  B). 

11.  Page  5-1.  Comment  summary:  Section  5.0  should  describe  the  purpose  of 
reconnaissance  and  deep  borings  in  general. 

Response:  The  terms  reconnaissance  and  deep  borings  have  been  eliminated;  shallow 

borings  (20  to  40  feet  deep)  will  be  used  to  help  determine  contamination  from  the  surface  to 
the  boring  depth;  groundwater  borings  will  be  used  to  sample  deep  soil  gas  and  groundwater 
and  help  determine  whether  those  media  are  contaminated. 

12.  Page  5-4.  Comment  summary:  Figure  5-1.  Qiven  that  some  monitoring  wells  in 
OU  C  have  concentrations  of  metals  above  MCLs,  the  sampling  depth  interval  for  metals  in 
soils  should  extend  to  groundwater. 

Response:  In  areas  where  metal  contamination  is  suspected  to  extent  deep  into  the  vadose 

zone,  samples  will  be  collected  at  depth  and  in  the  groundwater.  Deep  soil  samples  will  be 
analyzed  only  if  shallower  samples  contain  concentrations  above  background. 

13.  1C  9.  Comment  summary:  Provide  contaminant  data  from  previous  work  on  cross 
sections. 

Response:  For  most  ICs,  the  cross  sections  have  been  eliminated.  Contaminants  detected 

at  each  site  (and  the  highest  concentrations  reported)  are  included  in  a  table  in  Section  4.0. 

14.  1C  10.  Comment  summary:  How  will  swipe  sample  results  be  evaluated  and  aid  in 
determining  the  type  of  action  needed? 

Response:  The  swipe  samples  have  been  eliminated. 
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15.  1C  10.  Comment  summary.  The  hand  auger  sample  should  be  included  in  Table  5.2-4. 
Reference  point  should  indicate  dependence  on  surface  scrape  results.  The  PCB  samples 
should  be  included  in  Phase  1. 

Response:  Hand  augers  which  are  contingent  upon  screening  results  have  been  added  to  the 
text,  table,  and  figure.  PCB  sampling  is  included  in  Phase  1. 

16.  1C  11.  Comment  summary:  Why  will  Boring  SB  12  be  drilled  to  groundwater? 

Response:  The  strategy  has  been  revised:  the  boring  will  no  longer  be  drilled  to 
groundwater;  it  will  be  drilled  to  40  feet  BGS. 

17.  IC 11.  Comment  summary:  The  Department  recommends  Phase  1  sampling  include 
PEL  32  samples,  four  borings  in  PRL  56.  and  the  Magpie  Creek  samples. 

Response:  The  sampling  strategy  for  IC  11  has  been  changed,  and  more  nearly  reflects  the 
Department’s  recommendations. 

18.  IC  12.  Comment  summary:  Initial  sampling  points  along  the  IWL  should  be  a  100’ 
intervals  and  at  known  failure  points. 

Response:  As  discussed  at  the  21  January  1994  meeting  with  regulatory  agencies  and  the  Air 
Force,  Phase  1  sampling  along  the  inspected  portions  of  the  IWL  will  be  at  manhole  and  lift 
station  location  and  locations  of  known  cracks  or  leaks.  The  figure  and  text  have  been 
revised. 

19.  IC-13.  Comment  summary:  Lithologic  and  contaminant  data  from  previous 
investigations  should  be  included  in  the  SAP.  Emphasis  should  be  placed  on  finding  and 
evaluating  BS-16;  if  necessary,  abandonment  should  be  included.  Only  four  of  the  proposed 
seven  Magpie  Creek  borings  should  be  included. 

Response:  As  discussed  at  the  21  January  1994  meeting  with  regulatory  agencies  and  the  Air 
Force,  previous  lithologic  data  for  IC  13  will  not  be  included.  Previously  detected 
contaminants  are  listed  in  Section  2  (including  maximum  concentration,  boring  and  depth  at 
which  the  highest  concentration  was  detected,  and  a  reference  to  where  additional 
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information  can  be  obtained).  Key  findings  of  previous  investigations  are  included  in  the 
Previous  Investigations  Table  in  the  site-specific  FSPs.  The  sampling  plan  for  the  old  Magpie 
Creek  channel  has  been  revised;  two  trenches  will  be  dug  to  find  the  channel,  and  samples 
will  be  collected  from  the  former  creekbed  surface  and  below  the  former  creekbed. 

20.  Table  5.5-3.  Comment  summary:  why  is  a  water  sample  being  proposed  so  close  to 
Monitoring  Wells  128,  129,  and  130? 

Response;  The  water  sample  has  been  eliminated. 

21.  1C  14,  page  5.6-1.  Comment  summary:  Without  the  lithologic  and  coruaminant  data 
from  previous  studies  at  PRLs  17,  20,  21,  41,  63,  and  64,  the  Department  is  reluctant  to 
comment  on  additional  proposed  borings  or  sampling. 

Response:  As  agreed  in  the  21  January  1994  meeting,  lithologic  data  will  not  be  presented 
(except  in  the  known  pits  in  ICs  17,  19,  and  21).  The  maximum  contaminant  concentrations 
and  where  they  were  reported  during  previous  investigations  are  shown  on  Table  2-4  for  each 
location.  Key  findings  of  previous  investigations  are  summarized  on  the  Previous 
Investigation  Table  in  each  FSP. 

22.  1C  15.  Comment  summary:  For  Phase  1,  the  Departmeru  recommeruls  reducing  the 
number  of  sediment  samples  in  PEL  60;  some  should  be  analyzed  for  speciated  hexavalent 
chrome.  How  will  sampling  be  performed  to  minimize  disturbance  to  the  sediments?  Include 
the  proposed  morutoring  well  included  in  the  Groundwater  OU  Rl/FS  report. 

Response:  The  number  of  sediment  samples  in  PRL  60  has  been  reduced  by  about  half.  No 
speciation  for  hexavalent  chrome  will  be  conducted  in  Phase  1;  if  SW6010  analyses  indicate 
total  chrome  above  sediment  background  concentrations,  speciation  can  be  conducted  in 
Phase  2.  Appendix  B  discusses  how  sampling  of  the  pond  sediments  will  be  conducted.  The 
monitoring  well  has  been  included  as  SB3. 

23.  1C  16.  Comment  summary:  The  Departmem  recommends  reducing  the  ruanber  of 
sediment  samples  in  PRL  51;  some  should  be  analyzed  for  speciated  hexavalera  chrome.  How 
will  sampling  oe  performed  to  minimize  disturbattce  to  the  sediments? 
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Response:  The  number  of  sediment  samples  in  PRL  51  has  been  reduced  by  about  two- 
thirds.  No  speciation  for  hexavalent  chrome  will  be  conducted  in  Phase  1;  if  SW6010 
analyses  indicate  total  chrome  above  sediment  background  concentrations,  speciation  can  be 
conducted  in  Phase  2.  Appendix  B  discusses  how  sampling  of  the  pond  sediments  will  be 
conducted. 

24.  IC-1 7.  Comment  Summary:  The  Department  recommends  that  Phase  1  borings  include 
only  the  borings  within  the  Confirmed  Sites.  Identify  the  location  of  MW35S  on  Figure  5.9-2. 
Previous  data  should  be  presented. 

Response:  Phase  1  borings  within  the  Confirmed  Sites  have  been  included.  MW-3SS  has 
been  added  to  Figure  S.9-2.  Cross  sections  of  each  confirmed  site,  including  positive 
analytical  results,  have  been  added. 

25.  IC 18.  Comment  surrimary:  The  sampling  interval  along  the  IWL  should  be  100  feet 
and  at  known  leaks,  the  Department  does  not  recommend  soil  gas  sampling  at  depths  less 
than  15  feet  BGS  along  the  IWL. 

Response:  As  discussed  at  the  January  21  meeting.  Phase  1  sampling  along  the  inspected 
portions  of  the  IWL  will  be  at  manhole  and  lift  station  location  and  locations  of  known 
cracks  or  leaks.  The  shallowest  soil  gas  sampling  along  the  IWL  will  be  20  feet  BGS. 

26.  IC  19.  Commeru  summary:  Department  recommends  Phase  1  sampling  include  samples 
within  the  CSs  and  fire  training  areas. 

Response:  Such  samples  are  being  collected. 

27.  IC  20.  Comment  summary:  The  sampling  interval  along  the  IWL  should  be  100  feet 
and  at  known  leaks,  the  Department  does  not  r^ommend  soil  gas  sampling  at  depths  less 
than  15  feet  BGS  along  the  IWL. 

Response:  As  discussed  at  the  January  21  meeting.  Phase  1  sampling  along  the  inspected 
portions  of  the  IWL  will  be  at  manhole  and  lift  station  location  and  locations  of  known 
cracks  or  leaks.  However,  the  IWL  in  IC  20  has  not  been  fully  investigated  for  leaks.  In 
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sections  where  the  potential  for  leakage  is  not  known,  borings  will  be  drilled  100  feet  zpait. 
The  shallowest  soil  gas  sampling  along  the  IWL  wiU  be  20  feet  BGS. 

28.  IC  21.  Surface  geophysics  should  be  used  to  locate  drums  of  solvents  reportedly 
disposed  in  CS  7.  The  Department  does  not  support  drilling  through  CS  7  at  this  time. 

Response;  As  agreed  at  the  January  21  meeting,  borings  drilled  through  CS  7  will  be  cased 
to  10  feet  below  the  pit  material  to  prevent  cross  contamination. 

29.  PRL  53.  It  is  doubtful  that  a  single  sediment  sample  in  the  creek  is  appropriate  for 
evaluating  discharge  from  PRL  S3. 

Response:  Sediment  sample  results  will  be  used  in  conjunction  with  the  sediment  sample 
results  from  other  ICs  and  with  surface  scrape  results  at  PRL  S3,  to  determine  whether 
contaminants  from  PRL  S3  have  contaminated  creek  sediments. 
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DTSC  (Mary  Scruggs) 

General  Comments 

1.  Comment  summary:  The  report  should  be  signed  by  a  California  Registered  Geologist. 
Response:  The  signature  page  has  been  included. 

2.  Comment  summary:  Historical  data  used  to  select  sampling  points  should  be  presented 
on  maps  and/or  cross  sections.  TTu  conceptual  model  should  be  updated  as  data  become 
available. 

Response;  Cross  sections  with  contaminant  concentrations  for  sites  with  a  multitude  of 
existing  data  (ICs  17,  19,  and  21)  have  been  added.  A  maximum  concentration  table  has 
been  added  to  Section  2  (Table  2-4)  which  indicates  the  boring  and  depth  at  which  the 
highest  concentration  was  reported  for  each  compound  at  each  site  (excluding  metals).  The 
table  also  references  where  complete  analytical  data  can  be  obtained  (by  report  title  and  page 
number).  Conceptual  models  for  the  sites  will  be  updated  as  additional  data  is  collected. 

This  is  discussed  in  Section  3.4,  Updating  Conceptual  Models. 

3.  Comment  summary:  Symbols  which  indicate  what  data  will  be  collected  in  each  boring 
should  be  added  to  the  proposed  sampling  location  figures. 

Response;  The  symbols  have  been  added. 

4.  Comment  summary:  Selection  criteria  for  analyses  should  be  explained  in  the  text  and 
emptied  consistently. 

Response:  Standard  suites  of  contaminants  at  the  different  source  types  in  OU  C  have  been 
established  on  Table  4-11.  The  standard  suites  were  consistently  applied,  exceptions  were 
noted  in  the  individual  field  sampling  plans. 

5.  Comment  summary:  Cross  sections  should  be  drawn  to  scale. 

Response:  As  agreed  in  the  04  January  1994  meeting  with  the  Air  Force  and  regulatory 
agencies,  all  cross  sections  presented  in  field  sampling  plans  of  the  Draft  OU  C  RI  SAP  will 
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be  deleted  and  replaced  with  existing  cross  sections  prepared  in  the  1986  Technical 
Memorandum  for  the  Shallow  Investigation  Program  in  Areas  A,  B,  C,  and  Other  Sites  and 
the  1992  Operable  Unit  C  Preliminary  Assessment. 

6.  Commeru  summary:  Selection  criteria  for  physical  parameter  sample  collection  and  the 
intended  use  of  the  data  should  be  included  in  the  report. 

Response:  Physical  parameter  sampling  criteria  and  data  use  has  been  included  in  Section 
4.4. 

7.  Comment  summary:  A  table  should  be  added  that  indicates  the  recommeruled  analytical 
methods  and  method  number  for  all  proposed  analyses. 

Response;  Table  S-1  includes  this  information. 

8.  Commeru  summary:  Criteria  for  metal  arudyses  should  be  included.  Each  site  should  be 
reviewed  with  respect  to  inorganics  and  revisions  made  to  the  proposed  analytical  suite  as 
necessary. 

Response:  The  standard  suite  of  contaminants  anticipated  at  the  different  site  types  (Table  4- 
1 1)  includes  inorganic  species.  Each  site  was  reviewed  individually,  however,  to  determine 
if  analyses  should  be  added  or  deleted  from  the  standard  suite.  Exceptions  are  noted  in  the 
individual  field  sampling  plans. 

9.  Comment  summary:  The  criteria  for  cyanide  analysis  should  be  included.  Each  site 
should  be  reviewed  and  revised  as  necessary  with  respect  to  cyanide. 

Response:  Cyanide  is  a  contaminant  of  concern  in  the  known  disposal  pits/landfUls.  Each 
site  was  reviewed  to  determine  if  cyanide  analyses  should  be  included.  Text  has  been 
revised  to  include  a  discussion  of  cyanide  where  necessary. 

10.  Comment  summary:  Groundwater  flow  directions  should  be  indicated  on  the  site- 
specific  figures. 

Response:  Flow  direction  arrows  have  been  added. 
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11.  Qmment  summary:  Analytical  methods  are  not  always  r^erenced  appropriately  and 
should  be  corrected. 

Response:  The  change  has  been  made. 

12a.  Comment  summary:  Reduce  the  sampling  and  analysis  frequency  in  the  upper  5  feet 
to  optimize  R1  cost. 

Response:  One  sampling  interval  has  been  deleted  from  the  plan  in  the  upper  S  feet  of  soil. 

12b.  Comment  summary:  Cost  saving  measures  such  as  analyzing  metals  collected  at  depth 
could  be  obtained  if  the  sample  uphole  does  not  contain  metals  at  concentrations  of  concern. 

Response:  This  recommendation  has  been  incorporated. 

13.  Commeru  summary:  The  title  of  the  SOP  for  preventing  the  spread  of  NAPLs  during 
subsurface  drilling  is  not  accurate.  The  title  should  state  the  SOP  presents  the  methodology 
for  rcreemng  NAPLs.  Detection  levels,  calibration  procedures,  and  method  limitations 
should  be  included.  Borings  where  NAPLs  are  encountered  should  be  to  a  SVE  well. 

Response:  The  comments  have  been  incorporated. 
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